
f^ing ahead 

IN PERFORMANCE 

per-pound-of-wheel 

per-pound-of-load 

per-roll-mile 


New Forged Airplane Wheels by Goodyear are 
delivering greater strength at spectacular weight- 
savings to the aeronautics industry. 

Our pioneering work in forged magnesium wheels was 
undertaken to deliver wheels of record capacity per pound, 
greater “roll life” to meet the special needs of specific 
aircraft, such as long-range commercial, military, and 
particularly jet aircraft — “where every ounce and every 
pound counts!” 

As a result of superior die-design and exacting quality 
control from billet to finished product, Goodyear’s new 
forged wheels eliminate fatigue “footholds” by the very 
excellent simplicity of their contours — and deliver an 
average weight-saving of 15% over conventional cast 
magnesium wheels. 



Currently in production for Grumman F9F-9, Douglas 
DC7C, and other airplanes — Goodyear Forged Wheels 
have already proved their value to specific aircraft where 
poundage and performance are of prime importance. 

For full facts on forged wheels, another weight-saving 
advancement by Goodyear— write: 

Goodyear, Aviation Products Division, 

Akron 16, Ohio or Los Angeles 54, California 



FACILITIES + ABILITIES 


EXTRA g&i IN PERFORMANCE 





"It was penciled in for 1963 — until we talked, with the man from Fafnir" 



All aptitude tor solving iidviincctl 
aircraft design problems — based on 
a qumter century of specialization in 
tile design and development of air- 
craft bearings — is a plus that comes 
with every Fafnir Bearing Engineer. 
Recent result of this resourcefulness 
is the addition of non-metallic, close 
clearance shields to the popular Faf- 
nir 1)500 Scries Thin Section Torque 
Tube Type Bearings ... an achieve- 
ment that makes possible new highs in 
design simplification. The Fafnir 
Bearing Co., New Britain, Conn. 


FAFNIR 

AIRCRAFT BEARINGS 

FIRST ...at the turning point, 
in aireroft de,ign 





POTENTIOMETERS 



NOW WIDELY AVAILABLE 

Until note, you've seen Topp's pre- 
cision potentiometers only as integral 
parts of the widely used Topp Macli- 
sensing and cslouiatiiig devices and 
aiig!e-of-attack instrunients. 

/Voir, expanded proiiiKtion makes 
these highly reliable potentiometers 
available to all manufacturers of elec- 
tronic equipment. 

Topp potenliomelers have an 
outstanding record of high reliability. 
The full line includes the most modern 
designs ill linear and non-linear types; 
single turn, rectilinear motion and 
multi-turn; with servo flange, threaded 
bushing and tapped hole mounts, A 
custom design and manufacturing 
service is available for unusual needs. 

Bring your potentiometer 
problenu to TOPP. Write or wire for 
information and potentiometer catalog. 
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SABRB JBTSiiisFREEDOM'S BODYGUARD 



Today there are more F-86D Sabre Jets fly- 
ing on active duty than all other interceptor- 
types combined. North American Sabre Jets 
are the winged backbone of our nation's con- 
tinental defense system and the defense system 
of many of our allies throughout the world. Day 
or night, fair weather or foul . . . F-86D's ore 
ever alert to intercept any possible invader. 

The "D" was the Air Force's first one-man all- 
weather interceptor. Capable of 650m.p.h. plus 
speeds, it carries 24 Mighty Mouse rockets, 
each able to destroy any known type of bomber. 


Latest in North American's famous Sabre 
family is the new F-86K, cannon-armed sister 
of the F-86D, which is now in production and 
will soon join NATO forces in Europe’s air 
defense, ^th the "D" and "K" are prime 
examples of North American Aviation's un- 
surpassed ability to design and produce ^ 
planes to meet America's defense needs. 

Research and development keep North 
American foremost in aircraft, rocket engines, 
guided missiles, electronics and peaceful ap- 
plications of atomic energy. 


ENGINEERING AHEAD FOR A BETTER TOMORROW 

^ORTH American Aviation, inc. 



ASCOP ^^Shadows” This 
Sky-Searing Douglas Skyray 


To follow every move, to know every mood of the rapier-like 
Douglas “Sk\Tay” during her Navy tests, Douglas employed the 
ASCOP Pulse Width Data Recording System. 

How high? How fast? How hot? How much pressure? 
Stress? The ASCOP System had all the answers. 

As many as 88 channels of data can be sampled, transmitted 
and/or recorded with critical accuracy, under any and all con- 
ditions, with this equipment. The real time output of each 
channel may be metered and recorded. The data may be trans- 
mitted by radio link to the ground statioD ... or tape recorded 
in the aircraft for later study. 


Why not contact ASCOP regarding your present program? 




NEWS DIGEST 



Swiss P-16 Nears Tests 


Switzciland’s new F-I6 is shown in this artist’s diawing of the short-field filter. 
Designed to operate from siiiall bases in ru^cd tenam, the heavily armed F-16 
will replace Venoms and Vampires flown by Swiss Aii Force. Two prototypes ate 
being built by Clug &- Fahreeugwerbe A.C. and will begin ground tests soon. 


Domestic 

Bell Aircraft Corp. is building a pro- 
totype of a new high-speed reconnais- 
sance plane at its plant in Niagara 
Falls, N. Y- The highly classified proj- 
ect for USAF is the first Bel] contract 
for a combat aircraft since W'orld Wat 


House Armed Services Investigating 
Subcommittee is trying to find out why 
USAF negotiated a S5.6-million con- 
tract for rocket launchers with Centurv 
Industries Corp. of San Pedro, Calif!, 
whose performance on a Nav\- order was 
unsatisfactory. Also involved in the in- 
rcstigation is why the .Air Force failed 
to give Radiant Manufacturing Co.. 
Chicago, and Cincinnati Industrial Fin- 
ishing Co., both with satisfactory per- 
formance records, a chance to bid on 
the contract. 

Wage strike was called against Sperrv 
Gyroscope Co.’s Lake Success, N. Y.. 
plant last week by the International 
Union of Electrical Wotket.s (CIO). 
About 9.500 workers staged the walkout 
after the avionic manufacturer turned 
down the union’s demand for an im- 
mediate increase of 18 cents an hour 
plus welfare benefits. Sperry offered a 
12.2-cent package agreement spread 

Mohawk Airlines sold its cight-pas- 
senger Sikorsky S-55 copter to Can- 
ada’s Okanagan Helicopters. Ltd. After 
dropping experimental rotorcraft serv- 
ice (sec p. 16). 

B-56 simulator is training crews at 
Strategic Air Command's Carswell AFB 
under a schedule calling for 17 hr. 15 
min. a day. one of the highest utiliza- 
tion figures reported by USAF for this 
type of equipment. The simulator was 
developed by Curtiss-Wright Corp.’s 
Electronics Division. 

Rudolph F. Gagg resigned as special 
assistant to Roger I.e\vis. Air Force As- 
sistant Secretary for Materiel, to return 
to Bendix Aviation Corp. 

John H. Higman, 29. engineer at 
Grumman .Aircraft Engineering Corp, 
died Apr. 17 in New York. 

Merger proposal between Eastern Ait 
Lines and Colonial Airlines was ap- 
proved by CAL stockholders last week- 
Thc vote by shares: 544,30? for 5,470 
against- The merger agreement still 
must be approved by Civil Aeronautics 


DME shipments were resumed by 
National Aeronautical Radio Corp., fol- 
lowing Ait Coordinating Committee’s 
decision to extend VOR/DME devel- 
opment for the common svstem until 
1960 (see p. 114). 

Turboprop Boeing YC-97J Strato- 
freighter, powered by Pratt & Whitney 
T34 engines (sec p. 16). made its first 
flight last week at Seattle. The trans- 
])ort’s four engines give 5,700 hp. each, 
compared with 3.500 hp. in the piston- 
ciigine version. 

National Airlines received temporary 
autliorization fin helicopter service 
within a 100-niile radius of Newport 
News, Va. The service, approved for 
one year, is restricted to Norfolk-Ncw- 
port News-Richmond service and will 
be operated without subsidy. 

Financial 

Douglas Aircraft Co., Santa Monica, 
Calif., had a net profit of 57,110,000 
for tltc fiscal quarter ended Feb. 28. 
dropping from 58,899,000 for the same 
period last vear. Sales totaled 5214,- 
824,000, compared with 5240,867,000. 
Backlog Feb. 28: 51,892 million, de- 
clining from 52.035 tniliion at the close 
of Fiscal 1954. 

Republic Aviation Corp., Farming- 
dale, N. Y.. had net profits of 53,861.- 
000 for the first quarter of 1955, in- 
creasing sharply from 5925,000 for the 
first three months of last vear. Sales 
were 5124,131.000, againt 5-14.255,000. 

Chance Voiiglit Aircraft, Inc,, Dallas, 


reports net income of 5701,984 for the 
quarter ended Mar. 31, declining from 
51,293.000 for the same period last 
year. Sales dropped to $26,919,000 
from 535.329,000. Backlog Mar. 31; 
5193 million, compared with 5188 
millioii at the st.irt of 1955. 

Ainciican Airlines reports net earn- 
ings of 52,483,000 in the first quarter, 
compared with $746,000 in the same 
period of 1954. Revenues increased 
from 549,942,000 in first quarter 1954 
to 556.754.000 in 1955. 


Int'ernal’ional 

RnssUn-bnilt lL-28 twin-jet bombas 
are based in Communist China near 
the Slianghai-Hangchow-Ningpo com- 
plex. according to reports from Taipei. 
Estimates of the number of IL-28s. 
flown in from former bases in Man- 
churia and North China, ranges from 
30 to "somewhat less than 100." 

Maj. Frank B. Halford. 61, chair- 
man and technical director of de Havil- 
land Engine Co., pioneer in turbojet 
developnent. designer of the Goblin. 
Gipsy. Ghost and Gyton powerpiants 
and pilot instnictnr before World Wat 
I. died .Apr. 17 in London. 

Trans-Canada Air Lines ordered three 
more Viscounts from Vickets-Arm- 
strongs, bringing the number of turbo- 
prop-powered transports purchased by 
TCA to 25. Cost of the three Vis- 
counts plus spares: more than 52.8 mil- 
lion. TTie airline also ordered two 
Super-C Constellations from Lockheed 
Aircraft Corp. 
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support ivhere needed 


Marman stainless steel 

supports, utilizing standard Marman clamps, clips and lugs, 
together with Marman standard or quick opening latches, 
adapt to most support or bracket requirements. Marman 
personnel and facilities stand ready to serve you in 
the design and manufacture of clamps, straps, couplings 
as well as custom products. Write, wire or phone 
today for further information. 


11214 EXPOSITION BLVD.. LOS ANGELES. CALIF. 


Marman products are manufactured under various U. S. and foreign patents and other patents pending 


Washington Roundup 


No Subsidy Payments? 

Civil Aeronautics Baird is likelv to nm out of funds 
for subsidy payments shortly. The Board set its require- 
ment for payments between now and the end of the 
fiscal year, June 30. at SIS. 2 million. Congress voted only 
S3.9 million. 

It’s a question as to which carriers will be forced to 
go without their allocations: 

• According to CAB Member Chan Gurney, the Board 
is obliged under the 1938 Civil Aeronautics Act to make 
payments to all carriers as claims fall due— tmtil CAB 
runs out of funds. 

• House-Senate, conferees, in a report, directed that 
the entire 58. 9 million be used for payments to local 
service airlines. This prnr ision— which would mean that 
the entire 56.3 million cut in subsidy money wr>u!d be 
applied to other doinestic and international carriers-is 
not written into legislation. 

TTiesc questions are raised: 

How much weight will CAB give a congressional rec- 
ommendation? 

Arc carriers entitled to payments, determined by CAB 
under the autlioritv of the 1938 CAA Act. and warranted 
in suing to collect? 

Meanwhile, indu.str) circles hope CAB will make 
another effort to obtain funds from Congress- 

Opinions by Newbury 

Undaunted by hostile industry and military reaction 
to his proposal that turbine engine developments be 
restricted to units of standard size and thrust. Defense 
Department's assistant secrclars' for Applications Engi- 
neering Frank D. Newbury now appears to be scanning 
the entire aircraft industn’ with a skqstical eye on its 
ability, Newburs- said last week: 

"The most serious limitation of progress in our over- 
all defensive position, especially in the development field, 
is tlic scarcity of qualified research and engineering and 
production organiMtions.” 

Objectives of the Office of .Applications Engineering. 
Newburs' said, are: 

• A poUc\- ot concentration of effort on a smaller number 
of major do’clopments to conserve our limited national 
icsources of oualified engineering manpower and industry. 

• A policy or consolidating engineering experience in the 
militiirv departments along w)tli consolidation of dcscl- 
opment facilities. 

• A policy of extending the assignment to a single service 
of responsibilitr- for the development and procurement 
of a specific hpe of equipment tnat will be used by mote 

• A policy of awarding initial production contracts to 
the contractor who developed a new device and not 
necessarily to the lowest bidder. 

Ncrrbu’ry maintains tliat Russia’s fast technological 
progress is due to its ahiliK to force development. 

“If we ei’er lose the armament race to the USSR." he 
said, "witli its more limited technical and indnstrial re- 
sources, it will be because the USSR has of necessity 
practiced a poliev of selection of its objectives and con- 
centration of its resources, concentration on be, n s indus- 
tn- as against consumer goods, and concentration on a 
Tclativelv few t\pcs and sizes of weapons and equipment 
in its militan program." 

The assistant sccretan- revealed that a comprehensive 


studs of aircraft annainoiit also is under way, with the 
goal of eliminating some of the 30 different types and 
sizes of aircraft amiament used by Navy and Air Force. 

Honoman to Pentagon 

R. Karl Honaman now appears certain to take over 
job as head of the Pentagon's security program May 1. 
Prescnl chief of Commerce Department's Office of Stra- 
tegic Information, a job for svhieh he was chosen by 
the Wliite House, he is working in Defense Department 
offices and is expected to be sworn in soon as replace- 
ment for D, Walter Swan, who has returned to United 
Air Linos-ftom his post as Deputy for Public Affairs to 
Assistant Scaetary Robert T. Ross (--\W Apr. 18, p. 13). 

Dealing with Honaman, contractors and the press will 
face a veteran engineer with broad experience in the field 
of technical publications. On loan from Bell Telephone 
Laboratories, where he is Director ot Publications, Tfona- 
man worked on airplane engine designs in Washington 
during World War 1. He joined AT&T’s research activi- 
ties ill 1919 and has been with the company ever since. His 
ach’vity at OSl, where he went last November, appears 
to have been mostly in the field of studying the problem 
of information that leaks to the potential enemy, com- 
bined with diplomatic efforts to curtail the flow in some 
fields- In his new job, he will have direct power to 
appros'c or disapprove release of information. Major 
headache will be interpretation of Defense Secretary 
Charles E. Wilson’s order that material given out must 
be "constructive" in its contribution to the department. 

Permanent Feeders 

The White House is expected to go along with legis- 
lation directing Civil Aeronautics Board to give per- 
manent certificates to the 14 local service airlines- It 
passed both House and Senate by voice vote. 

The Republican support for tlie mc.isurc in the Con- 
gress. as well as the Democratic, is overwhelming- Rep. 
Carl Hinshaw. high-ranking Republican on the House 
Commerce Cciniiiiittce, predicts that both houses would 
ovcrwhclminglv over-ride a presidential veto. 

Although Commerce Department and Civil Aeronau- 
tics Board have taken an official position in opposition to 
the legislation, Under Secretary of Cominercc for Trans- 
portation Louis Rothschild. Assistant Secretarv of Com- 
merce W'altcr Williams and CAB's new chairman. Ross 
Rizley, arc not ex[jcctcd to put up strong cases for a veto, 
’I’his leaves Commerce Secretary Sinclair Weeks to 
earn- the ball for a veto, and if he docs, his position is 
not expected to prevail. 

Confract Publicity 

Defense Department is trying to work out a program 
of advertising contracts to be negotiated. The recom- 
mendation was made by Sen. lames Duff of tlic Senate 
Committee on Small Business and given enthusiastic 
support by Assistant Secretary of Defense Thomas Pike. 

Duff concurred with Pike that procurement itenrs for 
aircraft and guided missiles do not lend themselves to 
competitive bid eontracting. "But there is a public sus- 
picion that negotiated contracts arc being passed out 
under the table to favorites," Duff commented, "and 
that jiublic opposition has got to be eliminated." Pike 
said the advertising prognmi would be "sound.’’ 

— W’ashiugton staff 
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New Cost Plan Threatens Incentive Pay 


Proposed new ASPR Section XV would liberalize 
government treatment of research project expenses. 


By Claude Witze 

Sliowdown between U. S. Air Force 
and major aircraft manufacturers over 
the question of cost-allowability of 
profit-sharing and stock bonus plans 
appeared likely last week as industry 
studied proposed revisions to Section 
XV of the Armed Services Procure- 
ment Regulations. 

Immediate reaction of industry to the 
proposed changes was that all incentive 
pay plans are threatened in the plants 
of companies that do most or all of 
their business with the Defense De- 
partment. 

USAF. sternest of the armed forces in 
its disapproval of profit-sharing expense 
as part of the costs to be reimbursed on 
eost-plus-fixed-fcc contracts, indicated 
that no final decision has been reached. 
It is expected that uniform treatment 
of the question will result from agree- 
ment of USAF, Army and Navy pro- 
curement officials on how the new 
regulations will be applied. 

Crux of the issue appears to be a 
proposed regulation that says cost ol 
profit-sliaring plans will not be allow- 
able if "the business of the contractor 
at the time of entering into the con- 
tract is less than 75% with non-govem- 
incntal customers, taking into account 
the amount of tlie contract in ques- 
tion." Onlv exception would be 
through special contract provision. 

Restrictions 

Situation in which pmfit sharing 
would be an allowable cost is restricted, 
along with bonuses, by these condi- 

• Thev must be paid under an agree- 
ment made before the work is pet- 
fomied and follow an established plan 
that is an obligation by the contractor. 

• Thev must be reasonable. 

• Thev must be paid for current sen- 
ices actuallv rendered. 

• Tha’ must be arailablc to all em- 
ployes or at least all within a non- 


• They must be allowable for tax piii- 

• They must not be restricted to stock- 
holders. 

• They must not exceed 15% of the 


total basic pay accrued to an employe. 

Additional restrictions are imposed in 
the proposed regulations concerning the 
allowabilitv of costs of stock bonus 
plans. These involve value placed on 
the stock, previously unissued stock and 
credit adjustments for employes who 
do not acquire the intended shares. 

Industry reaction to these restrictions 
genetallv is that they fail to make proper 
distinction between "splitting a melon” 
and true incentive compensation. Fear- 
ing that the new rule will result in dis- 
allowance of all incentives, particularly 
in firms doing a large share of defense 
work, thev point out that bonus plans 
arc a standard business tool for stabiliza- 
tion of personnel at all Icscls. 

Defense Department attitude, on the 
other hand, is that the go\ernment 
must be protected against unreasonable 
programs that will add materially to pay- 
ments under cost-pUis-fixcd-fec con- 


Expands, Clarifies 

The proposed resisions of Section 
XV have been circulated to ten indus- 
trial associations, including Aircraft In- 
dustries Assn, and the Radio-Klcctron- 
ics-Telesision Manufacturers Assn., for 
comment. Defense Department lias set 


May 25 as deadline for receipt of their 
opinions. 

Nerv Section XV represents a big 
expansion of the old mles with empha- 
sis on clarification and the provision of 
details to guide armed services procure- 
ment officers. Each item of cost that is 
covered is defined, with a statement as 
to extent of allosvability, unallowability 
and whether provision must be made 
in the contract to permit -allowabilitv. 

Aside from the clauses on profit-snar- 
ing and bonus pavments, major interest 
of the as'iation and avionics industries 
may be in the new mles on allowability 
of expenses for research and desclop- 
ment. In a complete reversal of policy 
that could result in stimulation of 
R&D projects conducted by industry 
without specific contracts to cover 
them, the costs arc made allowable 
within the framework of broad restric- 

Gcneia! research— defined with 

enough liberality to include "blue sky” 
projects— is recognized as a basic indus- 
trial activity that must be fostered- lu 
p.isf .Air Force contracts, costs for this 
work were allowable only when stipula- 
tion was included in agreement. 

Liberalize R&D 

Under the proposed new ASPR. costs 
of a contractor’s independent general 
research arc allosvable uiida these con- 
ditions; 


ASPR Principles and Standards 

Here ore the basic principles and standards used by the Defense Department in 
drafring proposed new Armed Services Piociiremcnt Regulations; 

• Composition of total cost. The total cost of a cost-reimhucsement type contract is 
the net sum of (1| the allowable direct cosU; 12) the properly allocable portion of 
allonablc indirect costs: (5) applicable income and other credits. 

• Factors afiecting allowabnily of costs. Hie factors to be considered in determining 
the allowability of costs include (!) reasonableness; (2) application of generally accepted 
accounting principles and practices; (3) exercise of g^ business judgment in incur- 
rence of cost; i-t) significant deviations in the established practices of the contractor 
which 5ubstanti;i11v increase the contract costs; f5) any Umitations as to types or 
anmnnts of cost items set forth in this part 2 of section XV or otherwise included 
in the contract. 

• Credits. Die applicable portion of income and other credits, rebates, allowances, 
and equivalent benefits accrumg to the contractor and which arc related to aoy 
allowed cost will be credited to tlie government either os a reduction in contract cost 

• (^ntiactor's accounting'*wstOT. The rcquiiemcnts concerning record keeping and 
approval of the contractoi's accounting procedures and practices ate set forth iu the 
"records clause." (Sec ASPR 7-203.7) 
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• The amount is rcasuiiablc. 

• Costs ate equitably allocated to all 
work of the eontraetur rather th;m its 
independent general and rchiletl rc- 

• The contractor ;igrees to disnlge to 
the gosernment the results of such gen- 

• The business of the tontractor at the 
time of entering the contract is pre- 
dominantly {75% or more) with non- 
goseriimeiita] enstonicts. If less than 
75% at the time of entering into the 
contract, allowance may then be author- 
ized by a special pton'sion in the con- 

Relatcd research is defined as work 
that is directed at the produetion of 
something useful. In this ease, co.sts 
will be allowed if allocated on the basis 
of all production. 

Other lugliiights from the proposed 
procurement rcgiil.itinii revision include 
the following; 

• Selling and distrihiition expenses gen- 
tr;ill) are not allow;ible. Hower er. tfieic 
may be an allocation for the work of 
service dqaartinents, providing tcchni- 
c;il, consulting and other "beneficial 

• .Advertising expense rules arc im- 
ciianged. Expense is allowable only in 
trade and technical journals valuable 
for dissemination of inform;ition in the 
;ndustn. and for help »;nited adscr- 

• Bidding expenses "will be tie;itcd as 
indirect ex[x.'nses" and allocated cur- 
tenth to all business of tlie contract 
contra ctoi. 

• Cafeterias and dining rooms, formcriv 
allowed only on the basis of Individual 
contracts, non- have their costs allowed 
when losses are realized within certain 
lestrictions. 

• Civil defense cxjxmscs are allms-able 
nitliin rc;isonabIe limitations. 

• Contributions and donation.s arc al- 
lowable. This marks a reversal in policy 
and is a change that was opposed by 
the government's General .Accoimting 
Office. 

• Depreciation section of the .ASl’R 
has been grc-atly cxp;indcd in an effort 
to keep defense plants more up-to-date. 
Ness- accounting methods of the In- 
ternal Revenue Code has-e been 
;idoptcd. reversing an opposite st.nid 
taken in the p;rst bs- US.Al-'. Costs ate 
allowable and faster deprcei;ition is (ser- 
mitted in the early years of writing off 
the cost of facility. 

• Initial production costs arc allowable, 
blit the contractor is cxixcted to make 
an effort to reduce them as much as 

• Insurance indemnification is alhisvablc 
when the cos-crage is demanded by the 
government. Otfier insurance is allow- 
able if appros ed by the customer or the 
coverage and cost is re-asonahlc under 
the circumstances. The section adds; 



"Costs allowed for use and occupancy 
insunincc, howev er, w ill in principle be 
limited so as to exclude coverage ol 
profit, interest, federal intome taxes, 
and am other items of expense unallow- 
able under tiiis p;lrt." 

• Intciest and other financial cx|ienscs 
arc not aliowable except for interest 
assessed by state or iocaf t.ixmg aiitlior- 

• MaK'tials and supplies iillow-ability 
clauses are vastly expanded, giving more 
detail to cxncr varied cirtunisiantcs. 
One seetion of the regulation stiiniliitcs 
fliat w-lien an item is bougiit I>y the 
contractor from aiiotiier dhisioii or 
|v1ant of tiic same firm tiic price must 
not exceed that given Hie most favored 
customer or av-ailable from another sup- 
plier. 

• Pension and tetirciiiviit plans clauses 
have been rcvv-rittcii vvitli new- mate- 
rial. General purpose is to recognize 
that companies with pension plans 
based on actuarial figures have a set 
obligation, with proper protection for 
the government in allowing rcinibiirse- 

• Reconversion expenses. intiirred 
when the plant must he restored to tlie 
condition existing before work was 
started on a military contract, are not 
allowable except vv-licn this prov-ision is 
specifically prov-ided for in the original 
contract. 

• Rentals of [ilaiit and eqni|)nienl are 
allow, ible with limitations. I’licsc in- 
elndc a guard against transfer of title 
and lease-baek at a cost that would ex- 
ceed the normal rental cost of the 
facility. 

• Severance pay is allowabk- only to 
the extent that it is required bv law. 
union agreements, cstablislied company- 
policy or particular citcunistaiiecs. In 


the ease of a mass dismissal made al 
close of the eontract, the cost is allow- 
able but must be cquitablv apportioned 
to such cost of all oiisnieb of the eon- 
tractor during the period of emplov- 

• Taxes ate allowable, with the exeep- 
tioii of federal income and excess prof- 
its. those incurred by financing o|)cra- 
tioiis. those from wliieli exemption is 
av-ailiibk- and special assessments on 
kind which rejiresent capita! im|Stov-e- 

■ I'rade, business and professional ac- 
tivity- expenses ate made aliowable but 
confined to activity helping in the dis- 
siininatinn of technical information. 
'Ilii.s protects the eovernmciit against 
being charged for the cost of running 
lobbv activities. 
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Convair F-I02A's 
Supersonic Shape 



KaUc-cdged and wasp-woIsEod, C^nvaii’s 
F-I02A slashes through the Southern Calh 
fomia sky showing off the ionn that made 
it supersonic in level ftight. Changes in tiise* 
lage layout and canopy shape, plus more 
poner from its PiWA J57, dropped the 
drag and boosted (he speed over the Mach 1 
mark. Wing leading edges were drooped to 
improve the lowspeed range of flight. Tafl 
blisters help reduce flow breakaway at the 
fighter’s critical wing-tail-fusclage junclinn. 
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SAE Holds 1955 Aeronautic Meeting 


There is a piime reason for having 
discuss new problems with old friends. 

Last week in New Vork, during its Golden Anniversart' 
of Automotive Engineers staged its aeronautic meeting, 
and production fonim. 

More than 1,200 cngincers-highest 
attendance in SAE’s 50-yr. history- 
pondered the problems of powcrplants. 
talked transport for short and long hauls 
and ranged into the exotic fringe of 
boundarv layer control, Iruman facton 


engineering socictv niccting: 


\clopcd engines have also been used 
on Bell's VTOL testbed and as jet- 
assist takeoff units on the h'airchild- 
built C-82 and C-125. A future pos- 
sibility; Auxiliary power units for 
progress dominated the boiindair layer control. 

' ' ►Missile Motors— Expendable turbo- 

jets arc good for missile applications 
because fisev can be obtained quickly 
and at lower cost, said J. D. Rogers, 
of Westinghouse’s Aviation Gas I'ur- 
bine Dis’ision. 

No. tlicv arciTI. said a Naw BuOrd 


Propulsioi 
first tlitee days' 
port a close second. 

We know where we are going 
powerplant development, but wc’te i 
sure how best to get there. 

The reason; There are about 500.C 
possible wavs of optimizing hit; 


gine performance. W. G. Lundquist, engineer. Experience has shown the de- 
president of Wright .Aeronautical vclopment time and cost is about the 

CiC- ... f E_ 


i-cxpendablc engine. 
It's too casv to exceed the unrealistic 
lO-ht. life in service, he added. 

As soon as there is a good expend- 
able engine dcs’clopnient, said a Gen- 
eral Electric engineer, it shows poten- 
tial for non-cxpcndable uses and there 


French and 

Production 
to the basic 
diffecci 


I. told the SAE. 

But ses'eral stand out as immediate 
choices; Increasing airflow per unit 
cross-section area, increasing operating 
temperatures and lowering specific 
weights and fuel consumptions. 

Ibis means transonic and supersonic 
compressors, larger single engines goes the short-life concept, 
rather than multiple powcrplants. high- 
temperature materials, tiirbine-blade 
cooling, lighter materials and possibh 
higher conmtession ratios. 

■A cold fite-up vibration was one of 
the unique aspects of the .Allison Tif> 
turboprop, said engineers J. B. WTieat- 
ley, D. G. Zimmerman and R. \A'- 
Hicks- On starting a cold engine, 
there would be lots of vibration at 
the turbine shaft frequency. If the 
engine were shut down and restarted 
iminediateh', vibration would reduce 
to an acceptable level. The trouble was 
traced to a turbine front bearing sup- 
port structure that was sensitive to 
temperature changes. 

Bristol's B-E. 25 siipcrehatgd turbo- 
prop will produce more power in the 
Britannia than the airframe can use 
because of Mach number limitahons, 
said Dr, Stanley Hooker, chief engineer 
of Bristol’s engine division. In order 
to exploit the new engine fully, he said, 
a new airframe must be made avaibble. 

Bristol's development powerplant is 
designed to gi\c 5.500 ttiiisc horse- 
poner at 30.000 ft.; its takeoff power 
can be kept constant at 4.000 at any 
airport in the world. 

Fairchild experience with the light- 
weight, high-thrust J44 turbojet has 
shown the sersatility of such engines, 
according to A. T. Gregory, chief engi- 
neer for research and advanced engi- 
neering of Fairchild's Engine Dis ision. 




• Incentive development contracts 
where better pcrfotmancc is tied to a 

• Flexibility of design specs. Only a 
single design report is prepared for a 
single responsible official from the 

■ No need for aerodynamic 
development before 6rst S' 
gincs is built, made up for in part by 
tests perfonned on similar or scaled 
components. 

• Dominance of the engine manufac- 
turer over the airframe and military 
representatives for the formatise design 
stages. 

► British Bettcr?-Big advantage of the 
British engine industry is the extreme 
competence of their experimental shop 
personnel, who ate able to design parts, 
iitakc iiecessars’ tools and produce pilot 
quantities, said Arnold Redding. 

Otlier advantages cited by the West- 
ingliousc ptcliminar;- 


itish Techniques 

;tion qu;uitits is the real key 
lasic design and qualiffcation 
;s betsseen U. S. and foreign 
engm«. \\'hitney Collins, chief engi- 
neer of Continental Aviation & Engi- 
neering Corp.'s Gas Turbine division, 
told a panel session. By our stairdards, 
l-'tench production lines— tspified by 
Turhnincca, whose engines Continental 
is now building in the U-S.-are only- 
comparable to a prototype nr a pilot 

Tlic I''reneh arc experts in prototype 
development, Collins stated. Tlicir 
svstem for deselopincnt has four spe- 
cific advantages; 


gine in shape t 


design chief; 
rrototype cu- 


ing time for tailoring the engine to the 
plane. 

Test differences between British and 
U. S. engines were discussed at length 
bs' H. W. Paige, ntanager of |47 and 
J?3 engine projects for the General 
Electric Co.’s Aircraft Gas Turbine 
Division. 



REPUBLIC XF-B4H 
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specification rating; we ask for hr. 
and full rating, 

Thrust rating on acceptance tests 
is averaged over the first 20 engines in 
Britain, and acceptable figures can go 
as low as 4% below the type rating. 
Here, cacli engine must qualify at full 

General conclusion was that British 


Air transport for the miltary services 
is headed for rapid expansion, ranging 
from frontline tactical movement or 
troops and supplies to short-haul com- 
bat zone and zone of interior communi- 
cations to intercontinental logistics. 

As outlined at the military transport 
session of the SAE, this growth creates 
rnanv new requirements in helicopters, 
fixed-wing cargo aircraft and power- 

Helieopters 

Helicopters have become a primary 
assault vehicle for the Marine Corps, 
according to Col. K. B. McCutchcon, 
of the Corps' equipment board. After 
listing a multitude of battle uses, he 
pointed out that "it is in amphibious 
operations that the Marine Corps is 
primarily interested in applying these 
(helicopter) techniques.” 

Assault landing forces of the tradi- 
tional type svould form an ideal target 
for an enemy equipped with nuclear 
weapons. Korean experience, however, 
showed that the helicopter provides a 
new dimension of transportation, enab- 
ling the Marines to conduct a landing 
operation from a mobile, continually 
moving and dispersed task force without 
providing concentrated targets for 
atomic weapons (AW July 14, 1952, 
p, 16), From troop-carrying, converted 
aircraft carriers, helicopters could rap- 
idly mass an attack force on selectM 
enemy objectives. 


engine developers had a better time of 
it. with more financial backing of de- 
velopment work, mote highly skilled 
machinists and mechanics, and less- 
rigorous, more-realistic test and quali- 
fication requirements. 

More than one U. S. engineer sug- 
gested that one or another portion of 
the British program be adopted here. 


Three new types of transports were 
listed by W, R. Rhoads, division en- 
gineer, Lockheed Aircraft Carp., as 
needed to replace today's obsolete mili- 
tary cargo aircraft: 

• A short-haul cargo plane, capable of 
vertical takeoff and landing, with a 
600-nautical-mi, radius and 1 6-ton pay- 
load for operations within the ZI 
industrial complex as well as in the 
combat zone. 

• A medium-haul aircraft, capable of 
operating on short or rough airstrips, 
carrying 25-ton pavloads 1,500 to 5,000 
mi. within the Zl, to overseas bases, 
and from overseas bases to combat 
zones. 

• Long-haul transports lifting 50 to 100 
tons for 4,000 miles or more in inter- 
continental operations. 

He recommended more detailed 
studies of potential air cargo, route 
networks, cargo handling, terminal 
design and global communications. 

Turboprop Aircraft 

Aircraft to meet Rhoads’ specifica- 
tions ate in part on the way, according 
to a paper delivered by Capt. Richard 
D. Cousins. Besides the Lockheed 
C-130 Hercules, which uses approxi- 
mately “two-thirds less runway for 
lakcoff than any current piston-engine 
transport having equivalent gross 
weight,” Capt. Cousins listed these air- 
craft in Phase Four of USAF’s turbo- 
prop development: 



FORGED FRAME by Wyman-Goidoo. 


• Douglas XC-152, powered by P&WA 
XT57 engines, with a heavy maximum 
design gross weight for transporting 
supplies directly to overseas theaters. 

• Douglas XC-153A, powered by 
P&W.A’s T34-P5, with a maximum de- 
sign gross of 255,000 lb- for long-range 
transportation of cargo only. 

Phase Three testing consists of run- 
ning turboprop engines in commercial 
airframes: Convair’s YC2-131C, Boeing’s 
YC-97J, Lockheed’s YC-121F. and 
Douglas’s YC-124B. PreUminary per- 
formance of the YC-131C, revealed im- 
proved takeoff (25%), climb (50%), 
cruise (15 to 30%) and payload over 
piston-engined versions. 

Phase One test of Convair’s XP-81 
was abandoned after 30 hours of flight 
because of inability to control propeller 
and turbine speeds. 

Phase Two, which is continuing with 
turbine engines mounted in the Re- 
public XF-84H and the Boeing XB- 
47D, also included the McDonnell 
XF-88. The XB-47D test is to deter- 
mine the feasibility of high-speed, long- 
range composite bombers utilizing both 
turbojet and turboprop engines. 

Airline Helicopter 

Total operating costs of helicopters 
on short-haul routes will be lower than 
those of fixed-wing transports by 1965. 

With economical operation plus 
mid-city heliports, copters will begin to 
slice into the near monopoly of surface 
transports on routes up to 250 miles 
and, within the next 10 years, take the 
bulk of traffic awav from railroads and 
motor buses. 

These forecasts were made b\’ Gra- 
hame H. Aldrich, director of special 
projects for Ait Transport Assn.’s Di\ i- 
sion of Air Transport Economics, at 
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SAE Observer 

McOoimclI's XF-88 testbed tor Allison's T38 turboprop has reached 
Mach 1 in full-power, shallosv dives. 

Republic’s Xi'-84ll turboprop test vehicle is undergoing ground and 
prop libration tests at Edwards AFB. Powerjilaiit is Allison's T40. Now 
a SH]>crsonic ptopcllci research vehicle, development cnnld lead to an 
all-piiqx)sc fighter and figlitei-bombcr. 

Ducted-fan engine with design rating of about 12,000 lb. was the 
aim of Packard Motor Cat’s jet engine division as far back as 1946. 
Program was cancelled in 1948. 

Thrust-weight ratios of 10:1 are believed attainable in future turbojet 
engines for manned aircraft. 

North American F-86F modified with porous leading edges was first 
jet Sglitcr to flv with boundarv lavet control in this countn’. Maiden 
flight was Sept. 18. 1953. ' ' 

Clusc XC-123D with ejector boiindaty-layet control sxstcin flew Dec. 
7, 1954 at Stronkoff Aircraft Co., now is in fliglit evaluation at Wright 
Air IX-vclopincnt Center, 

New !'’rench system of boundarv-lavcr control is step closer to coin- 
l>lctc integration of airframe and engine. .All engine exhaust is blown 
out of wing trailing edge for propulsion and boundary-laser control. 

Drag chute does hvice as much good as brakes on alsorted takeoff 10 kts. 
under unstick s])ced, Boeing B-47 cliutc drag force is 38,000 lb. at 
160 kts. 


the Iic-licopter forum of the Society. 

In the forum on short-hanl trans- 
ports. however, Moh.nsvk Airlines Presi- 
dent Robert E. Peach said the public 
must be sold on the copter before it 
can be used to penetrate the short-haul 
market. Mohawk svas forced to siis|*;iid 
its cxpetimeiital Sikorsky S-55 flights 
because communities failed to realize 
the potential of helicopter services. 

“We found that small communities 
were absolutely aghast at the idea of 
landing a flying machine eight or 10 
times a day in the heart of the com- 
munity,” Peach reported. "In the major 
cities, we found that land values and 
land uses have already effectivelv can- 
celled almost any possibilits of mid- 
town heliport operation on' a sched- 
uled basis.” 

Cost Reduction 

.Mdricb raid total operation costs for 
a multi-engine helicopter in 1965 
should average not mote than SO, 080 
per available scat-mile at stage lengths 
of less than 200 miles (80.036 direct 
and S0.044 indirectl. This compares 
with an average nf SO. 1184 for 
present twin-engine fixed-wing trans- 
ports (80.0206 direct and 80.0978 in- 

'Ilic copter's economic edge os'cr 
present short-haul aircraft lies in its 
lower level of indirect operating costs 
including piisscngcr .scnices. the .AT.A 
offieial said. 

“The fixed-s'ing reservation ssstem 
... is an excellent dcs'icc for long-hanl 
and intermediate traffic but one nf real 
inconvenience to a piissengcr who fie- 

S uently travels but 25 minutes per 
ay.” he said. 

".As a replacement, it .seems both 
practical and possible to adjust sched- 
ule frequency to the flow of traffic. The 
high numerical solumc of intercity pas- 
sengers svho trasel less than 200 miles 
do so in a relatively stable pattern of 
distance, time of arrisal and time of de- 
parture." 

First twin-cnginc copter transports, 
probably the Sikorsks S-56 and Piasecki 
YH-16. will have an estimated direct 
operating cost of between 80.056 and 
50.070 per asnilable scat-mile at stage- 
lengths ranging from 50 to lUO miles. 
'I'his compares with the modem fixed- 
wing average nf 80,032 at 50 miles and 
80.0238 at 125 miles. 

He ptcelictcd a "calculated average 
trend" of reductions that would cut di- 
rect operating costs of copter transports 
to 50.0496 in I960 and 50,0361 in 
1965. 

-Aldrich said liclicoptet fates on short- 
haul routes .sliould follow a similar 
trend, ranging between 8 and 10 cents 
per mile at first and dropping to 6 or 7 
cents when airlines begin operating 
copters in fleet strength. 


A’itiil factor^ m .Mdricli's optiiiustie 

heliports, located in sites that would 
be as comenient as present railroad 
depots and bus tcrminals. 

rlie .Air I'ransport .Assn, officiul gave 
this anticipated status of liclipotl avail- 
ability: 1958. construction under way 
at major traffic centers; 1960, construc- 
tion started at secondary points; 1965. 

Accessory Problem 

'I'hc most perplexing problem facing 
powerplant engineers sshen laying down 
a nesv turbojet engine is establishing 
provisions for auxiliary power takeoffs. 

sentatisc told the .Accessors Power 
Source session. 

Accessary mounting dircctlv on the 
engine, is the configuration preferred 
by most airframe nianufaetnrers beenuse 
it is liglite.st and simplest. 

But powerplant engineers recoin- 
incndcd rcmotch- located, mcclianicalh - 
driven accessories because installation 
flexibility permits many accesson' com- 
biiiations without changing engine con- 
figuration. 

Higher speeds dictate smaller engine 
frontal areas, marking a trend towards 
driving accessories from a simple power 
Fdkcolf because there will not be room 
for anvtbing more elaborate. 

•Hie USAF fas oroel remote accc.ssorics 
dtisen pneumatically bs coinjiressor 
bleed air because engine change is sim- 
plified. engine build-np is rapid, and one 


engine eonfiguration could fit many 
planes, casing logistics rcquircmcnts-cs- 
pccialh when ever .Air Force bases are 
air-supplied. .Accc-saorics can be checked 
out on the ground by auxiliars- power 
sup|)hc.s without basing to tun' up the 
engine. 

.\Iiilti])le systems, both electrical and 
hydraulic, svctc su^ested for future air- 
craft. Certain nesv avionic equipment, 
with modest current demands in the 
2-4 Kva. power range, requite a.c. cur- 
rent with frequency held to verv nar- 
loss- tolerances. So svhv not provide 
separate po\s-cr supply to' feed these fre- 
quency-conscious circuits, suggested an 
engineer? This svould allnw the main 
a.c. supply, which may be required to 
generate current in the 240 Kva. possxrr 
range, to be coarsely controlled. 

Hydraulically, the trend is to split 
utility .sy stems— landing gear operation, 
flnjjs. speed br.ikes-from the dual posver 
eoiitiol system used tu flv the aircraft. 
TTiis will require a third hydraulic pump 
pad on the accessory drive, 

Amithcr electrical trend is towards 
an alternating current airplane svith 
no d.c. generators at all. Small direct 
current requirements ssill be furnished 
by a rectifier that ss-ill cons-ert d.c. from 

Bleed air is becoming too hot tn han- 
dle. This is further complicated bv the 
fact that modem turbojets used svn- 
tlictic oils ss'hicli may leak past engine 
.seals and conhiminate bleed ait. Re- 
placement would be a mechanicalls- 
dtis’cn pncnmatic pump and still an- 
other drisc pad. 
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Pike Orders ‘Fair’ Subcontract 
Share Must Go to Small Firms 


Defense Department last week issued 
instructions to its procurement officials 
tliat thev must assure a larger share of 
sub-contracts for concerns employing 
fewer than 500 persons. The action 
came on the day that hearings opened 
before the Senate Committee on Small 
Business- 

The new instruction, cairying out a 
policy ordered into effect bv Defense 
Secre’tary Charles E. Wilson five 
months ago. was issued by Thomas P- 
Pike, Assistant Secretary for Supply and 
Logistics. 

Polics- is laid down aiming for a 
‘'fair proportion of the total purchases 
and contracts for supplies and sers'ices" 
to small business. TTris nrust include, 
the policy says, measures designed to 
give these firms a fair share of sub- 
contracts. 

Program for Contractors 

To carry out these policies; 

• In contracts exceeding $5,000 there 
will be a clause requiring that small 
business get the maximnm amount of 
subcontracting consistent with efficient 
performance. 

• Each firm getting a prime contract 
in excess of SI million will be “urged” 
to set up a defense siibcontr.icting small 
business program. 

In this case, a prime contractor's 
program will include these measures: 

• Appointment of a small business 
liaison officer to make sure the sub- 
contracting clause of the contract is 
carried out- 

• Publication of the program with the 
company. 

• Use of company procurement policies 
to give equitable opportunity to small 
business firms. 

• Maintenance of records to shorv 
wliich sources arc in the small business 
category. 

• Placing of the subcontract clause in 
all subcontracts. 

• Urging of subcontractors to run 
their own small business programs. 

• Full utilization of Defense Depart- 
ment and Small Business .^dminist^a• 
tion data on small business sources. 

• Provision of subcontracting informa- 
tion to the customer on demand. 

Pike told the Senate committee his 
office ha.s been working on the prob- 
lem for nearly a year and "for the last 
week it lias been touch and go as to 
whether we would hare this instruc- 
tion in final form before these hearings." 

He also said "many large prime con- 
tractors already have such programs. 
Many others will adopt them in the 


future or revive existing programs.’’ 
Pike’s office also lias eliminated the 
term "suitable for small business” as 
a classification for items purchased by 
the military services. In a proposed re- 
vision of the procurement action re- 
port all awards are allocated to one 
of four classifications; 

• Awarded to small business. 

■ No known small business suppliers. 

• Awarded to sole source large busi- 

to small business but awarded 
to large business for specified' reasons. 

USAF Seeks Funds 
For A'Engine Lab 

Oeparbnunt of Defense last week 
sent to Congress a bill seeking authori- 
zation for a $2,23-4 million public 
works program with neatly half the 
total— $1,173 million— for the.MrForce. 

Included is authorization for the 
construction of research and develop- 
ment facilities at Hartford, Conn., in- 
volving expenditure of $22.3 million. 
Listed under projects of the Air Re- 
search and Development Command, the 
job prcsuinablv is for the Pratt &’ 
\VTiitnev ,\itcraft .atomic Engine Labo- 
ratory, con.slruction of which is ex- 
pect^ to begin late this vear (AW 
Dec. 20. 1954, p. 11). 

Second m.ijor item in US.\F re- 


Los Angeles— US,\1’’ and Lockheed 
Aircr.ift Cotp. clamped a tight secur- 
ity curtain list week around the crash 
of the supersonic F-104 fighter. 

Company test pilot Herman (Fish) 
S;ilmon ejected from the spear-nosed 
experimental jet and was picked up in 
the desert bv helicopter several hours 
later. Except for bruises, he was un- 
harmed. 

Lockheed and Air Force officials 
would not comment on what caused 
the crash- Reliable sources said the 
emergency was not due to failure of 
cither the stub-svinged aircraft or its 
Wright J65 Sapphire turbojet. It is 
known, however, that Salmon was mak- 
ing a dead-stick descent with the air- 
craft under control when he ejected at 
18.000 ft. Speed at the time of ejection 
was 250 mph. 

Estimates of top speed of the F-104 
have ra^ed from 1,000 mph, to 1,500 
mph. Tlie aircraft was making level, 
very high altitude runs at the time of 
the emergency, according to one source. 


quests is for construction of aircraft 
control and warning systems at home 
and abroad at a total cost of $198.9 
million. Including work on the Distant 
Earlv Warning (DEW) line as well as 
Qtlier communication and navigations 
aids, necessary operating, training and 
housing facilities, expenditures of 
$100.4 million ate proposed in the 
United States and $98.5 million at sites 
abroad. 

Total of new Air Force projects in 
the bill is made up of $703.3 million 
in continental U.S., $465.4 million 
overseas and SS million of classified 
constniction jobs. 

Major USAF projects, in excess of 
SIO million, include: 

• Air Defense Command. $11.5 mil- 
lion at Buckingham Weapons Center, 
Ft. Mvers, Fla,. $16.5 million for facili- 
ties in the greater Milwaukee area. 
Wise. 

• Air Materiel Command. S15.6 mil- 
lion at Griffiss AFB, Rome. N, Y.; 
S2I.) million at Olmsted AFB, Mid- 
dletown. Pa,; $17.9 million at Wright- 
Patterson AFB, Dayton. Ohio. 

• Ait Research and Development Com- 
mand. In addition to the Hartford 
project; S12.4 million at Edwards .$FB. 
Muroc. Cal., and $20 million for re- 
search and development facilities at 
various locations. 

• Strategic Air Command. $10.2 mil- 
lion at Clinton-Shemvin .AFB. Clinton, 
Okla,: $11. 1 million at Dow AFB, 
Bangor, Me.; $11.1 million at Ells- 
svorth AFB, Rapid Cit\', S. D.: $22 mil- 
lion at Plattsburg AFB, Plattsburg, 
N. Y.: S24.8 miflion at Portsmouth 
■AFB. Portsmouth. N. H. 


Salmon was o\ cr a rocky area of the 
Mojave Desert when he bailed out and 
may have decided to eject rather than 
attempt a forced landing in a section 
cut through with deep ravines. First 
reports said he radioed the Lockheed 
base at Palmd.ilc that he svould attempt 
to return the plane for an emergency 
landing. 

It was not revealed whether the 
crash was related in any way to the 
recent F-104 emergency which caused 
test pilot Tony Levicr to make a forced 
landing on the drv lake bed at Edwards 
AFB (AW Apr. 4. p. 9). At that time, 
an ejected cartridge link punched a hole 
in a fuel tank during gun-finng runs. 
WTicn leaking fuel was sucked into the 
engine through the air intake, it caused 
the Sapphire to ran extremely rough 
and Lcsicr set the aircraft down on the 
lake bed without further damage. 

Second of the twoo F-104 proto- 
types still is on flight status at the 
Palmdale test facility. First Sight of 
the new fighter was in Febtuarv 1954. 


Security Cloaks F-104 Crash 
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Top drawer 
developments 

achieved through Convair's 
ENGINEERING to the Nth POWER 



CONVAIRi 


Around these lop-drawer developments at Convair, 
the men who plan the defense of our nation are building 
entirely new concepts of military strategy. Only 
Convair has designed and produced all basic types of 
aircraft — fighter, interceptor, transport, bomber, and 
water-based. And now, Convair has attained leader.ship 
in producing guided missiles that meet the most exacting 
military requirements. For our national defense . . . 
for your security, look to Engineering to the Nth Power. 
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THE HIGH ARE THE MIGHTY 


Altitude is power in aerial warfare. Leading LI.S. jets 




Air Transportation Will Advance 
Spectacularly, Says Fund Forecast 


A continued liigh lc>el of consumer 
spending for personal transportation is 
forecast in an economic study by tlie 
Twentieth Century Fund with expend- 
itures for airline travel in 1960 increas- 
ing 1S6% over 1930. 

Domestic air traffic for all carriers in 
1960 is estimated at 25 billion pas- 
senger-miles. 

These three developments are viewed 
as the probable outstanding factors in 
the airline transportation picture for 
1960: 

• Airline travel growth as flight safety 
and dependability, technological ad- 
vances and new navigational aids con- 
tribute to a tripling of air traffic volume 
between 1930 and 1960. 

• Municipal awahening to the need for 
extensive capital investment in facili- 
ties for transportation. 

• Continued growth of private trans- 
portation through exMiision of auto- 
mobile ownership and acceleration of 
lii^hway improvement. 

t hese estimates are made on the as- 
sumption that tlic economy will be 
free of a major war or a depression, 
that population will grow 16% and 
real national income will increase at 
least 30%. 

► Aviation Takes Lead— 'llic Twentieth 
Century Fund report, ".America’s 
Needs and Resources: A New Survey," 
brings up to date a survey made of tlic 
American economy that was originally 
started in 19-12 and first published in 
its present from in 1947. 

"The most spectacular developments 
in transportation have occurred in 
aviation,” the report says, "and it is 
a\iation which promises to exert the 


greatest influence on the ttansporta- 
tion system during the years imme- 
diately abcad-partls because of the 
helicopter and partly because of tlic 
opportunities for furtiier increasing air- 
plane speed. 

"1 he progress already made has been 
tremendous, but the possibilities now 
in sight tlirougli jet propulsion, rocket 
power and the application of atomic 
energy oversliadow past achicsements," 
tlie report states. 

► Copter Advantages— I'lie helicopter 
IS seen in the report as a key aviation 
development. 

Its great future importance lies in 
its ability to cut loss of time in surface 
travel to and from airports. Example 
of the advantage of rotary wing over 
tegular service: 

On a trip of around 200 mi, a heli- 
copter that is capable of 100 mph- offers 
faster service between downtown areas 
than an airplane traveling 170 mph. 
Counting ground bine at each tenninal 
of S min. for the helicopter and 
30 min. for the airplane, the heli- 
copter averages 89.6 mph. and the air- 
plane 86.3 mph. 

'Technological improvements in the 
helicopter are expected to extend its 
advantages for short trips over the ait- 

► Consertiplane Potential— 'I he report 
points out the rotary wing aircraft has 
a very advantageous flexibility. In the 
future, it will be capable of use be- 
tween downtown ami airport, between 
airport and airport, for metropolitan 
transportation and for intercity trips 
under 300 mi. 

If helicopter principles can be suc- 


cessfully applied to the airplane, tlie 
report predicts that in the coiivetti- 
plane "may lie the greatest potential 
tor all-wcathci navigation, speed and 
safety in the air." 

Principal deterrents to an accelerated 
shift from rail to air travel, according 
to the report, arc "cost and safety fac- 
tors. lack of capacity to handle air 
traffic expeditiously at the airports, in- 
ability to meet the problem of ground 
travel to and from the airports, and tlie 
ability of the railroads in many eases to 
provide modern equipment for luxury 

► Air Traffic to Gain— Development 
of helicopter and jet transport services 
by 1960 is expected to improve tlie 
competitive position of airlines with 
regard to the railroads. 

Rail passenger traffic, hit in recent 
years by competition from air and high- 
way travel, is expected to decline from 
27 billion passenger-miles in 1953 to 22 
billion in 1960. 

'I'otal intercity traffic in 1960 is e.x- 
pected to reach 66 billion passenger- 
miles— 25 billion by air, 22 billion by 
rail and 19 billion by bus. This total 
compares witli 56 billion in 1950 and 
61 billion in 1953. Consumers will ac- 
count for approximately 70% of this 
traffic. 

Rising trends in foreign travel ate 
expected to continue. Travel to and 
from overseas countries is expected to 
go from 2.9 million passengers in 1953 
to 4 million in 196t), with two-thirds 
of these ocean-crossing passengers going 
by air. 

Airport needs, including heliports, 
are estimated at $100 million a year. 
"Ilie report says that introduction of 
jet transports may hasten obsolescence 
of terminals and that scansion of 
passenger and freight traffic will in- 
crease the need for buildings and other 
facilities. 
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IN LINE FUEL SHUT OFF VALVES 
FLOAT VALVES • STRAINERS 
FILTERS • VENT VALVES • LOW 
PRESSURE AIR VALVES • FUEL 
LEVEL CONTROL VALVES • IN 
FLIGHT REFUELING EQUIPMENT 


for the Aircraft Industry 



SCHULZ TOOL AND MFC. CO. 


Avco Forms Air Weapons Team 


A team of scientific consultants on 
nuclear energy, guided missiles and avi- 
onics has been farmed by Avco Manu- 
facturing Corp. to work on current 
researcli projects that include an inter- 
continental ballistics missile and a part 
of the continental ait defense pto- 

^Scarcity of top scientific personnel in 
the fields required for new aerial weap- 
ons development and supersonic aero- 
dynamics has forced industry to em- 
ploy the few available experts on a 
consultant basis. Tliis is the second 
group of scientific advisors assembled 
by tne aircraft indus^’ in the last 
month. Convair recruited an advisory 
team to assist in development of missile 
systems and aircraft and to study nuclear 
research problems (AW Mat. 21, p 16). 
> ‘Important Frontifirs’— Victor Eman- 
uel. Avco board chairman and presi- 
dent, said the assembling of the scien- 
tific groups started mote than a year 
ago when the company decided to par- 
ticipate in advanc^ scientific weapons 
programs. 

Avco’s activities have been extended 
to “important frontiers in atomic ene^' 





and related fields, with our enlarged sci- 
entific staff as a fundamental part of 
current and forthcoming corporate op- 
erations.” 

► Hypersonic Research— Dr. Arthur R. 
Kaiitrowitz, professor of aeronautical 
engineering at Cornell University's 
Graduate School of Engineering, is di- 
recting research in the field of hypersonic 
aerodynamics relating to missiles. He 
is an authority on the application of 
molecular and atomic phenomena to 
high-speed aerodynamics. 

Consultants include: 

• Physical chemistry. Dr. Simon H. 
Bauer, professor of chemistrv, Cornell 
University, former member of the office 
of Scientific Research and Development, 
and formerly with the Atomic Energy 
Commission. 

• Theoretical physics. Dr. Hans .A. 
Bethe, formerly chief of the Theoretical 
Physics Division of the Los Alamos Lab- 
oratory. who contributed to the develop- 
ment of the atomic and hydrogen 
bombs. 

• Theoretical physics and chemistry. 
Dr. Peter J. W, Debye, recipient of the 
Nobel PiTze in chemistry for his original 
contributions in the field of molecular 
structure. 

• Chemistry, Dr. Clifford C. Fumas, 
chairman of the Technical Advisory 
Panel on Aeronautics, Defense Depart- 
ment, former Director of the Cornell 
Aeronautical Laboratory, and now chan- 
cellor of the University of Buffalo. 

• Mathematics. Dr, Mark Kac, former 
member of the Office of Scientific Re- 
search and Development and currently 
professor at Cornell University. 

• Radar. Dr. John Ruzc, former assist- 
ant chief of the Antenna Laboratory. 
Air Force Cambridge Research Center, 
and now president. Radiation Engineer- 
ing Laboratories. 

• Aeronautical engineering. Dr. Wil- 
liam R. Scars, member of the Naval 
Research Advisory Committee, and di- 
rector of the Graduate School of Aero- 
nautical Engineering at Cornell. 

SEC Lists Aircraft 





One-Half the Size 
One-Third the Weight 
of the Standard BNC! 



MIN lATURIZEO 

ft£tV DAGEDM seRies 

COAXIAL CABLE CONNECTORS 


• weatherproofed ond sealed 

• quick disconnect 

. mechonically rugged 

• heovy silver ploting 

• can be odopted to any minio- 

• all general types available 



DACE ELECTRIC COMPANY. INC. 


BEECH GROVE. INDIANA 




Diet of titanium 

SAVES WEIGHT, ADDS MUSCLE 

S AVI NG weight is a goat almost fanatically pursued by aircraft 
designers. The reason is simple. By reducing the total weight 
of an au^raft by one pound, an additional five pounds of airframe 
structure can be eliminated. This saving can be translated into 
extra speed, range, or firepower. 

Thus, in the latest fighter planes like the F-lOO, lightweight tita- 
nium replaces steel to yield weight savings in the hundreds of 
pounds. In the near future, titanium will save thousands of pounds 
per plane. This can mean the difference between first rate and 
second rate, between winner and loser. 

Mallory-Sharon is a leading producer of titanium . . . supplying 
virtually every major aircraft and jet engine manufacturer with 
sheet, strip, bars, forgings, and other mill products. Use our ex- 
perience in your applications of lightweight, corrosion-resistant 
titanium. 

Mallory.Sharon Titanium Corporation, Niles, Ohio. 



Salesmen Carry Radios 


Japan Air Lises' passenger and cai^ 
sales managers in New York ace cann- 
ing high.ftequency pocket radio te. 
edvera to tip in touch widi JAL’s 
switchboaid after office hoots, 

The airline is the first to use diis 


MALLORY MH SHARON 
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In him are combined the training, (he 
scientific knowledge, the persona! qualities 
that fit him to be master of a screaming fury 
that is faster than sound, faster chan human 
senses. As he files, electronic "crewmen" 
wait on him every mile and every moment, 
They peer through the dark, give him voice 
contact with far-away places, pinpoint his 
targets, fire his guns, tell him where he is . , . 
extend the power of arm and brain a thousand 


times. To speed his mission, bring him back 
surer and sooner, to enlarge his oppor- 
tunities— RCA has assembled many of the 
world's foremost engineers and scientists. 
Their job is to study the pilot's needs, hear 
his viewpoint and search everlastingly for 
new and better electronic aids for him. 
And what (hey do for the pilot, they do 
for others in the armed forces— on land, 
at sea and in the air. 



RADIO eORRORATIOM Of AMERICA 





at I- AS 


OUaliT'* 


n/*ec/sio/7 rroe/ucts 


Atlos Built 
Parallax Correcter 
Helps Keep Guns 

ON 

TARGET 
IN ANY 
SEA 



„rr?.f.==r;::v"krs: 


New 

“Style 3” 

Panel Fastener! 


PANELOC introduces Light-Weight, 
All-Steel Model, Setting Superior 
Standards in Tension and Shear at 
a new low price! Only three simple 
parts to inventory. 



Ulches and Snap Fasteners. 


8S 

Styles 1&2 HIsh Peilornance eelary Liun SnapFastenai 



Exceptional durability, low price, and simplicity make the new 
fastener a newsworthy item. It conforms to Specification MIL-F- 
5591A and is interchangeable with all other "Style 3" fasteners. 
Let us send you a detailed catalog on the lightest, strongest, 
most economical "Style 3” Fastener available today. 





FASTENiR PROBLEM 


Special fastening methods required by 
miniature electronic subassemblies 


;s iind parts. Standard sized fasteners would defeat the puipose of the program 
and ate impractical because the smaller units have insufficient space to permit 
efficient handling and wrenching- The necessity for "blind-mounting" components 
or cover plates presented further difficulties, particularly in production and 
maintenance, because of minor subassembly misalignments. ESNA engineers 
were asked to design a reduced dimension anchor mit to meet these special 
retiuirements. 

The new miniature A27M Elastic Stop nut is a right angle floating anchor m 
with envelope dimensions as small as x .455". It permits minimum moniilii.^ 
area and, breausc of its “float,” engages easily in spite of minor misalignment of 




Correction 

Charles B. Sweatt. vice chairman of 
the board, Minneapolis-Honcywcll Reg- 
ulator Co., possessed 40.435 shares of 
the company on Jan. 31. Quoting an 
error in the Security & Exchange Com- 
mission summary, Aviation \3'rek 
(Apr. 4, p. 28) reported Sweatt had 
disposed of his total holdings. 
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Propellers for the World’s Newest Turboprop Powered Aircraft 


CURTISS-WRIGHT 


niRBOLECI 



...most effhienl means 
of propulsion for 
FIGHTERS -BOMBERS 
TRANSPORTS -SUBSONIC 
TRANSONIC -SUPERSONIC 


CONVAIR XFV>I 

verlical loko-off Oghlor 
for the U.$. Navy 


LOCKHEED XFV-I 
verlical take-eff fighter 
for the U.S. Navy 



BOEING KC-97J 
USAF long-range 
tanker transport 


REPUBLIC XF-84H 
USAF experimental Turbo- 
prop tighter type aircratt 


LOCKHEED YC-130 
USAF high-performance 
air freighter 


BOEING XB-470 
long-fonge bomber 
for the U.S. Air Force 


McDonnell xf-bbb 

prop fighter type aircraft 
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Never before! 


NOT 2: (mot^ + (gear train ) 
BUT ONE homogeneous unit 

New Power Motor- Gear-Train 


I 6. 1.50' dia. (Type 3094) illustrated. 

I Variations include 1.25" dia. (Type 
I 3101), 1,062- dia. (Type 3200) and 
I 1.75"* dia. (Type 2487). 

I "Available soon. 

I For a precision speed reducer with low 
I backlash and low composite error at a 
I moderate price specify an OSTER Power 
I Motor-Gear-Train adapted to your indi- ' 
vidual application. Write for further in- 
formation TODAY. i 


t!0> 



JOHN OSTER MANUFACTURING CO. 
AVIONIC DIVISION 
WISCONSIN 


AERONAUTICAL ENGINEERING 


Engineers Team With Doctors 
To Make Pilot’s Job Easier 



By Duvi.l .A. An(l.Tton 

All t!ic information a pilot needs 
on his mission is presented by five in- 
dicators in a new instrumentation ap- 
proach developed by Hughes Aircraft 
Co., Culver City, Calif. 

Two vertical indicators .show .speed 
and altitude information; two circul.ir 
scopes indicate airplane attitude, direc- 
tion, terrain, weather and collision 
warning data; the fifth presentation is 
a circular navigational aid with a mov- 
ing airplane marker plotted over a fixed 
chart of the mission area. 

First showing of the new svstem— a 
highlight of the Aero Medical Assn.’s 
2 mIi annual meeting in Washington. 
D. C.— emphasized the first active par- 
ticipation of the aircraft industry in 
the association’s biggest scientific niect- 
ing. 

► Engineering and Medicine— The im- 
portance of aviation medicine to the 
aircraft designer and engineer was 
further underscored by; 

• Test-pilots’ syiiiposimn, moderated by 
Brig. Gen. Donald Flickinger, USAF 
(MC), and including comments by 
Scott CrossEcId, NACA; Maj. .Arthur 
Murray and Lt. Col. Frank Everest, 
USAF; Robert Rahn, Douglas Aircraft; 
Robert DeHaven, Hughes; Don 
Rogers, Avto Aircraft, Canada. Com- 
mon observation: Most persona] gear 
is uneomfortablc- 

• Special session on space medicine, 
outlining some of tlie problems of the 
next huge area of aircraft design. 

• Equal prominence of medical and 
engineering papers presented during 
tlie meeting, with the idea of intro- 
ducing doctors to engineering problems 
and engineers to medical aspects of 
flight. 

Hughes Cockpit 

Radar data and presentation ate the 
heart of the hlughes instrumentation 
layout- They furnish steering signals, 
navigational plotting, altitude and some 
speed information. 

Four of the five indicators— speed, 
altitude, steering and PPI presenta- 
tions— are mounted in the conventional 
manner on a vertical panel in the cock- 
pit. The fifth— navigational aid— is on 
a flat console about where a pilot might 
place his chartboard- 


Other equipment in the cockpit 
would be the gunsight or other fire 
control apparatus, a selector and Elm 
file of the charts for navigation, and 
the standard engine controls. 

Presentation is of the "howgozit” 
type— the pilot sees an “ideal” indica- 
tion and flies to match it with another 
indicator. This system frees liim from 
reading a nunictical value, comparing 
it mentally with an “ideal” or limiting 
\’aluc, and then making necessary 
fiiglit corrections. Supplementaiy in- 
formation includes numerical s'alucs. 

► Speed Data— A vertical “slide-rule” 
indicator presents the speed informa- 
tion to the pilot, lie sees against a 
graduated Mach number scale a circu- 
lar indicator which marks the mission 
requirement fed to liiin from ground 
control. lie jockeys the throttle to 


match that indicator with a crossed 
marker representing his actual Bight 
performance. 

A counter-drum indicator above the 
markers gives him a true airspeed read- 
ing during normal flight. 

Approach and landing information 
is presented at the bottom of the scale. 
The left-hand side has a vertical stripe 
colored green, yellow and red, svith the 
green area at the top. As the plane 
slows through its landing path, an in- 
dicator moves down the scale, indi- 
cating the proximity to stall. 

The riglit-hand side has a scale of 
indicated airspeed with a marker for 
the pilot to read during landing. 

► Altitude Data— A similar presentation 
gives the pilot altitude information. A 
vertical scale of altitudes is the refer- 
ence for a circular marker giving com- 
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Complex fire control systems are highly developed electronic 
minds concealed in today's wonder weapons — capable of searching 
out, tracking and destroying unseen targets automatically! 

And in Crosley reliabiliiy, the Military finds quick response to rigid demands 
for accuracy and dependability in building these intricate "intelligence" systems. 
Crosley develops and designs the basic ideas, tests complete systems under all 
environmental conditions and quickly translates results into volume 
production— real assurance — Crosley does the job right and on lime! 


For Procurement Agencies and Defense Contractors; 
an illustrated brochure describing Crosley facilities for Military 
production. Write for your copy today, on your business letterhead. 
v4vfo Defense and Industrial Products, Stratford, Connecticut. 


CROSLEY • LYCOMING • AMERICAN KITCHENS 


DEFENSE AND INDUSTRIAL PRODUCTS 


Bank and Vertical Flight Poth Angle 



,Rodor Presenlolion 
■ Terrain 
peoronce 


/ Index of desired 

Laterol Displocement^ ^ Vertical Poth 

shows Rote of turn T Angle for approodi; 

for Normal Flightor \ Center Aircroftoi 

Lateral Steering Ernsr Zeroiiimuth line 
for Landing Approach Lateral 


STEERING informatinn i« presented b>' this scope in the Hughes sim- 
plified panel. .Attitude, termin clearance, flight path angles and a|v 



raand information from the ground, 
and a cross marker giving flie plmic’s 
position. 

A scale selector at the bottom of the 
indicator changes the altitude scale 
from a range of 0 to 60,000 ft- to a 
range of 0 to 10,000 ft. 

A drum counter gives a direct indi- 
cation of exact altitude to the nearest 
lOO-ft. mark. 

A third marker on the scale presents, 
in effect, rate of climb information. It 
represents the altitude that the airplane 
will reach one minute from the time it 

A superimposed screen at the bottom 
moves with tlie terrain-clearance in- 
formation and pves the pilot a quick 
visual check ot his height above the 
ground. 

► Where To7— Attitude, steering and 
flight path information is presented on 
a single scope of about 6-in. dia. It has 
a nearly solid black face with white 
crosshairs. A space-stabilized gated 
C-scan radar presentation occupies a 
central horizontal band. Superimposed 
on this band is a cross marker represent- 
ing the airplane. 

From the position and attitude of 
the cross marker, the pilot reads bank 
and vertical pitch angles- Its displace- 
ment from tfie centerline gives him his 
flight path angle, the rate of turn for 
normal flight or his lateral steering error 
during a landing approach with an 
instrument system. 

Superimposed on the face of the 
scope is a short horizontal barline in- 
dicator that is matclied by the airplane 
marker during approach. It is posi- 
tioned by information from the ground 
radars controlling the flight path, and is 
an index of the desired vertical path 
angle for approach. 

Tlris single presentation replaces the 


standard artificial horizon, the cross- 
pointer indicator, the Zero Reader, and 
the tum-and-slip indicator. 

► Warnings— The second scope pre- 
sentation on the vertical panel is a 
sector I’PI radar plot that shows the 
position of other aircraft, weather and 
terrain features in approximately a 90- 
dcg. sector ahead of the airplane. 

Most complex presentation is the 
navigational aid, which replaces— sa\ 
the Hughes engineers-the ID250 
course indicator, Zero Reader, DMK, 
clock, maps, ch.irts, the E1-6B computer 
and navigational plotters. 

The navigational information is on a 
circular scope superimposed on a fixed 
chart of the mission area. I'he charts 
ate stored on 70-mm. film and selected 
by the pilot. Storage reel will handle 
about 100 ft. of film, which could cor- 
respond to about 400 individual cliarts. 

The pilot selects the course mode— 
ADF, command, etc,— and positions the 
course overlay which gives him the 
course to fly. A small indicator repre- 
sents his plane, and ‘'flics" over the 
fixed chart in a continuous plot of 
VOR/DME information and heading. 

Separate control knobs enable the 
pilot to enlarge the chart two magni- 
fications, or to select one of three scales 
-1:375,000, or 1:750,000 or 1:1,500,- 
000— for the presentation of the chart. 
Brightness, chart position and course 
control are also knob operated. 

Pilot Panel 

Comments on deficiencies in personal 
equipment— clothing, helmets, oxygen 
gear— predominated in the often-acid 
remarks of tiie six test pilots. Maj. 
Arthur Murray fired the first shot by 
saying that USAF was seriously worried 
about degradation of the pilot's 


efficiency because of tlie equipment he 
is given. I'hcsc arc some of the other 
comments; 

• On clothing: "The pilot wears enough 
clothing to open a ssar-surplus store. 
... I just can't wait to get down and 
take the T-1 (partial-pressure suit) off. 
... I can't fl\’ with tbe thing on. . . . 
I can't reach the fuel controls in tlic 
h'-102 with the 'I'-l suit on. . . . The 
A4D integral suit is great, and I like 
it, but sou can't wear it with the T-1 
or with' the Mk. 4 (iinnicrsinn suit)." 

• On equipment; "Safets' belts and 
harness arc just marginal im comfnrt. 

, . . A13A oxygen mask is critical on 
dirt, but it may be on the way out. . . . 
It's hard to get rid of your cimte read- 
ily after bailout." 

• On training: "Pilot comments arc 
not fed back into training soon cnougli. 
. . . Aeromcdical indoctrination is up- 
to-date, but escape indoctrination is 
seriously behind the times. . . . Control 
simulators are excellent, but nothing 
can simulate highspeed flight near the 
ground." 

• On flight problems: "There’s no good 
way now to keep a pilot in business 
as long as he could be useful. . . . You 
can tell a pilot’s age by noticing 
whether he cups his cars with one band 
or two. . . . For high-altitude flight, we 
take the canister out (of the Bell X-IA) 
to get a little water vapor in the cockpit 
from our breath, "rhat gives a little 
diffusion of light in the cockpit and re- 
duces the extreme contrast. . . . We're 
now going to use pre-oxjgcnation for 
half an hour before flying above 40,000 
ft. . . . Anybody who’s going to fly over 
50,000 ft, must wear the T-1.” 

Space Flight 

Limits of flight at the upper border 
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HI-PRECISION 

SIMULATED 

AIRCRAFT 

INSTRUMENTS 


FLIGHT SIMULATORS and TRAINERS 



LINK — the name that has been synonymous with Flight 
Simulators and Trainers for more than twenty-five 
years — offers now a oomplete tine of instruments de- 
signed to simulate faithfully the appearance and per- 
formance of corresponding airborne instruments. 
Numerous organizations— manufacturers of simulators' 
aircraft procedural trainers and radar trainers as well as 
research laboratories— have learned that the depend- 
able Link source of supply offers many cost-saving and 
time-saving advantages. 

Those Link hi-precision mechanisms, vrhich are pow- 
ered by electro-mechanical means, incorporate: 





of the atmosplicre were detailed by Or. 
Walter R. Domberget. miwile con- 
sultant to Bell Aircraft Corp. 

Dtirnhctgct’s paper was one of eight 
devoted to the problems of flight in 
space and some of the progress made in 
undetstiinding them. TTicse new prob- 
lems arc tough ones, said Donibetgci, 
blit tlicv don’t appear insiitmoimtable. 

► Green Liglit-A prototipc space- 
sliip ciibin. completely sc-.ikd and with 
me-.ms for creating and niaiiitiiining its 
OM'n atmosphere, has been developed 
for the USAI'' School of Aviation Medi- 
cine. Dr. llubertus Striighold said that 
this hind of a cabin . . gives us the 
green light into space." 

Two problems will come under study 
ill the school’s use of the cabin. 

• Extent and direction of climatic 
changes by the presence of a crew in 
the cabin; counteracting these changt-s 
by physical, technical or biological 

• Check out of crews in the problems 
encountered in such a closed ecological 
system, and the possibility of emerg- 
ency situations. 

Tlic liazard.s of cosmic radiation in 
free space ate being better understood 
as tlie result of high-altitudc balloon 
and rocket flights made with fruit flies, 
mice, rats, hamsters, rabbits and 

Most interesting result; llic mice 
liavc been getting gray-haired as a 
result of e.xposiuc. 

Other cITccts-on nerve tissue, on 
vision (catamet-forming) a;id nn innta. 
tions of genetic matcrial-werc studied. 
None of the results indicated that 
radiation has any effect that cannot be 
explained on the basis of current data. 

Technicgl Papers 

Tlic basic equation for the efficiency 
of a man-aircraft combination (in other 
svotds, a possible weapon system) was 
defined by A, M. Mayo, one of the 
recognized autlioritics on human factors 
in engineering design in this country. 

Mayo, who is chief of equipnent and 
interiors for Douglas Aircraft's El Se- 
gundo Division, defined the overall effi- 
ciency as a product of the aircraft 
efficiency and tlie pilot clficicncy. If 
cither factor is low. tlien the overall 
efficiency of the combination is low. 

► Often Overlookcd-This self-evident 
fact has too frequently been overlooked 
in the design stages of future aircraft 
Mcapon systems, and may help to ex- 
plain the epidemic of accidents with 
recent liigh-pctfonnance planes. Said 
Mayo: 

"Tliere are strong indications . . . 
that man’s limited time constants and 
strength prevent him from acting with 
the speed and force necessary to over- 
eume malfunctions of a type that he 
might have relatively easily handled in 
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United Air Lines flies an average of 121.000 ton miles of air 
freight every (lu\ —representing a nut-su-small mountain 
of machinery, fioivers. auto parl.s and other cargo. To keep 
this vast amount of freight flowing smoothly and on 
schedule L niled’s ‘‘pay load conlrof’cenler at its Denver 
o|)craling base, keeps constant watch over the more 
than 254 cargo-carry ingMainlincr’* flights daily. 

Control specialisis at Denver monitor a nationwide, private 
line telephone and teletype circuit 24 hours a day. And liy this use 
of payload control, shippers anywliere in the U. S. can know 
immediately when and iiow much they can ship — by regular or 
(exclusive with United I Reserved Space Air Freight. 

For full information call your local United office located 
in principal cities coast-to-coast. Also write for ihe 
tien mid infonnalive booUel, ••Imliisliy’s Flying |•arln^l•■’; 

United Air Lines Cargo Sales Dept.. J l, 5U59 S. Cicero, Chicago, 111. 
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VTO EJECTION tests are made Kitb ar- 
ticulated anlticapomurpliic dummy. New 
Navy escape system for the unusual aircraft 
is completely automatic. Seat belt opens 
as scat is ejected; snubbing lines retniD scat 
inonicntarily to guarantee separation of 
pflot from seat. Parachute pack is opened 
by static line. Tests indicate safe ejection 
at allitudcs of 200 ft. at rern speed, less if 
the plane is going fuiuard. 


lower-perlotmatite aircraft. Additional 
emphasis on the design of accommoda- 
tionai aids for the pilot may reduce 
these accidents. Such cmpliasis might 
also increase overall effectiveness at a 
higher rate per unit expenditure than 
some of the more spectacular arcrody- 
nainic and mechanical advancements.” 

Mavo said the Navy’s long-range in- 
strument development program was 
pointed toward a system available in 
19>8. In the meantime, interim modifi- 
cations were being cranked in. 

.Another plug for tlic Navy's program 
came from Lt. Cdr. George W. Hoover, 
of the Office of Naval Research. Hoover 
has long been known for his outspoken 
and s'igorous championing of the pilot, 
and for his efforts in in.strumentation 
development programs. 

Me pointed out that standardization 
of instniments panels was not yet pos- 
sible; '“instruments liave traditionallv 
been developed from e-xperience with 
clacks and steam gages, and there won’t 
be standardization until the instruments 
are adequate to be standardized.” he 

Hoover said instrumentation engi- 
neers had been so busy rushing oS on 
"fire drills” that they never had a chance 
to sit down and study fire prevention. 
► Short-Range Improvements— Interim 
developments in the Navy’s program 
have produced a new type of fighter in- 
strument panel with modified instru- 
ments, layout, lighting and painting. 

These newer displajs, said Navy sci- 
entists Fred R. Btosvn and William L. 
Lovejoy, give the pilot easier anti mote 
accurate performance with fewer de- 
mands upon his capacities. 

A new directional-horizon is centered 
on the interim panel, and gives the 

E iilot aircraft attitude and direction in- 
ormation. Other indicators have been 
reduced in size. Fisc instruments ate 
completely new: Angle-of-attack in- 
dicator the counter-pointer altimeter 
replacing the standard three-point unit; 
Mach number and airspeed indicator; 
radio altimeter indicator with a single 
scale range to 20,000 ft.; distance- 
bearing indicator, a dead-reckoning de- 
vice giving navigational data not de- 
pendent on external radio signals. 

► VTO Bailing Out— Getting out of a 
stricken VTO aircraft poses a series of 
different problems, with the most 
critical coming during the landing 
phase with the plane nearly verticai. 
Conventional ejection seat and manu- 
ally operated chute would require 
about 500 ft. of altitude to guarantee 
reliable OMration. 

So the Navy has designed, tested and 
installed a completely automatic escape 
sequence for the Lockheed XF\'-1 and 
Convair XFY-1. When the seat is 
ejected, the safety belt opens auto- 
matically. The scat is snubbed momen- 
tarily to separate the pilot from the 


scat- The parachute pack is opened by 
a static line. 

If the pilot ejects at 200 ft. or higher, 
he’ll make it to the ground with an 
inflated chute, even if the VTO aircraft 
has zero forward speed. If he has some 
forward speed, the minimum safe alti- 
tude decreases, until at 200 knots he 
can eject as low as 25 ft, oft the ground. 

Cdr. Roland A. Bosce and W. C. 
Buhler. of the Navy’s Parachute Unit 
at El Centro, Calif-, concluded their 
paper on VTO escape by pointing out 
th. 1 t tliis method of scat and pilot sepa- 
ration seems to be a way to reduce 
ejection .seat fatalities, and should be 
considered for all single-place aircraft- 
► nccelcrations— No person is more 
qualified to talk on tlic effects of de- 
celeration and windblast on humans 
than Lt. Col, John P. Stapp, chief of 
tite USAF Aero Medical Field Lab. 

Stapp has hazarded his life time and 
again in agonizing tests aimed at under- 
standing and solving tlic problems of 
highspeed escape. His coldly precise 
scientific language and unemotional 
presentations of the rocket rides along 
the highspeed tracks tell the story bet- 
ter than ani' paraphrasing could, 

This is his description of one such 
test, with deceleration peaks of 35 and 
40G. and an acceleration onset (rate 
of change of acceleration) of about 
fiOOC per second: 

in accomplishing the fa.stcning of all harness 
components and milting on the helmet. 
Straps were pulled imnsuallv fight. The 
chest strao «'as tightened in the last 20 
niimites of tins time, and was pulled tight 
enough to restrain all rib motion in brcatli- 
ing. Tlie diaphragm only was used in 
breathing from that time until the chest 
belt was removed at the end of the run. 

The subject recalls taking in about half 
a breath and holding it from the count- 
down of live until the end of the run. or a 
total of alxrut 12 seconds. Even alloiving 
for the absence of a windshield, which 
would heighten the impression of speed, the 
’ '■ noticeably greater and the 


thru: 


's back 


e violent than in ai . , 
concrete ditch, which was clearlv in focus 
between tbe rails before motion beaan, be- 
came a binned image due to inability to 
focus and perhaps to vibration of the bead 
rest and helmet. 

At about the count of two. vision nar- 
rowed to the centra! fields only, and then 
bv the count of three there was a visual 
blackout. This was strictly confined to the 
eyes, with no decrease in consciousness or 
feeling at this point. At the instant of bum- 
out. the pressure of acceleration against the 
back instantly disappeared as forces were 
reversed, and the wind drag and rail frich'on 
effects decelerated the sled in the power-off 
phase at about 5.5 to 16.8C. 

► Deceleration Period-The instant that the 
Forces reversed, and harness pressure could 
be felt on strap impingement areas, there 
vvas a very rapid transition from black to 
■ ■ il perception, followed h 


if the 


rack and water brakes. 
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GOVERNMENT PRODUCTS DIVISION 


You can rely on Rheem is more khan a slogan ... if is the Rheem basis of operation. 

Reliability governs every process of research, engineering and production and is 
the key factor in Rheem's enviable record of low cost per unit production and 
on-time completion schedules. 


Rheem's integrated Government Products Division facilities. .. now with strategically 
located headquarters on both East and West Coasts . . . are presently in quality 
production on air frames, missile and jet-engine components, airborne ordnance, 
electronics and ordnance materiel. 


ON RHEEM 


Enjay now foremost 
butyl rubber supplier 

90,000 tons yearly production of Enjay Butyl, now available 
from Its originators, will go into varied industrial products 

Enjay Company, Inc., a pioneer and leading supplier of petroleum chemicals, 
will market Butyl and supply advisory service in its applications. 

The low price and high-level performance of Enjay Butyl allow it to replace 
natural and other rubbers now used in industry. Enjay Butyl is the rubber 
that combines high resistance to a^ng . . . abrasion . . . tear . . . chipping or 
cracking . . . ozone or corona . . . chemicals and gases . . . heat . . . cold . . . sun- 
light . . . and moisture. 

The new Enjay Laboratories, located at Linden, New Jersey, are equipped 
to provide expert technical assistance in compounding and adapting Enjay Butyl 
to individual uses and requirements. 
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somewhat like a stroboisopic flash, before 
entry mto the water brakes tlircw the suij- 
lect's body siolently forward against tire 
harness. Up to tliis point tlrcre is a vague 
rerrollection of wind pressure being felt as a 
fluttering t5f the shoulders of the coveralls, 
but no buffeting or unpleasant sensation. 

On entry into the uaterbrskes, the face 
immediately felt congested and ses'ctc pain 
was felt aroitnd the eyes, as though ihtr 
were being dragged out of the sockets. 
Vision became a shimmering salnion.colorcd 
field with no images-evidentl;- the pupils 
were impinged again.st the stretched upper 
ejvlids and the visual srisation was due trr 
light coming throngh the lids. 

'file congestion and pin inereased notice- 
ably dining the espositie to more Ilian 25G 
for more than one sccoird. The cses felt 
somewhat like the csltaetirm of a molar 
without anesthetic. This pin ssas sufficient 
to oi-crridc sensations caused bv impinge, 
nicnt on Itarncss strap, even tlioirgli late 
abrasions and eontiisions were s isiblc at all 
strap pressure areas. 

W'licn the sler! stopped, the visual ini. 
pression of shimmering salmon co’ot not 
only prsisted, but was present when the 
eyes were forced opn. 'tlrcre was a marked 
exophthalmos Iprotnision of the eseball) 
which made it difficult to npn the eses 
without using the fingers. Tlic chest strap 
was so tight that it was cxtremch difficult 
to breathe. .\ mctrtal ennfusirm. something 
like that of stiuggliiig against the onset of 
anesthesia was present. 

As soon as the chest strap was loosened 
arid the bit block temos-ed. normal respira- 
tions were possible and the confusion dimin- 
ished. There was no loss of couseioiisncss 
at any time. .\ piece of cotton, apprcntli 
with spirits of ammonia on it. was rubbed 
on the nose but the nasal pssages were 
blocked and there was no sensation of smell. 
An emgen mask was pressed on tire sub- 
ject's face, but was rejected with the request 
that attendants burrs- up and get the straps 
loose. The subject insisted that he was 
all rrglit, merely ivaiiHng to get out of there. 
► Return of \'isiun-.\ftcr the straps were 
removed the subject stood up but could not 
see to get off the sled, and was picked up 
by attendants and put on a sttctcher, Thrrrc 
the congestion of the cses receded suffi- 
ciently to permit return of virion in an 
estimated eight and a half minutes after 
the run. 

Central vision returned first, then priph- 
eral, in intermittent patches of images of the 
.sky wfiich graduallv persisted and coalesced 
into normal visual fields. There was diplopia 
(double vision) on moving the escs. with 
gradual convergence if they were fixed on an 
object. This prsisted fnr about three 

On the way to the hospital there was pain 
in the eycbails that was at first considered 
to be due to increased intra ocular tension, 
but this responded later to treatment with 
cold peks. There was no fuzziness of vision 
or sensations of retinal spasms such as had 
been expricnced after a run in which tlicrc 
was retinal hemorrhage in 19?1. 

Aside from congestion of the nasal pas- 
sages and blocking of pranasal sinuses, 
hoarseness and occasional coughing from 
congestion of the larynx, and the usual burn- 
ing sensation from strap abrasions, there was 
oiily a feeling of relief and elation at get- 
ting the run over with, and at knowing that 
visron was unimpired. 



The ssune technique used in the investment casting of finely- 
wrought surgical and dental applicances in non-machinable 
metals is put to work for modern industry in AustenaTs 
unique Microcast process. Complex precision irarts. such as 
turbine buckets and vanes or the wheels pictured above by 
X-Ray. are cast directly, eliminating costly machining and 
holding finishing to a minimum. 

From the initial mold to the finished casting, AustenaTs 
skilled techniclanscheckfor correctness of detail and dimen- 
sional accuracy. Then, the completed part is subjected to 
Zyglo and X-^y examination to search out any internal 
structural flaws and assure that each part released by 
Austenal will deliver according to the highest performance 
standards. 

Through sound production, skilled engineering and rigid 
Quality Control, Austenal serves a growingneedin American 
industry and national defense for finer, high-prformance 
precision castings. 
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Thinner Wing to Raise X-1 Maeh Limit 


New. thinner wings, engineered and 
Iniilt by Stanley Aviation Corn., will 
replace the original panels of the Bell 
X-1 rocket.pnwercd research vehicles. 
1 he new wings arc 4% thick, compared 
nith 10% on the old. 

faces is expected to extend the speed 
range of the research craft substantially 
iihtsve its present Mach 2,i upper limit. 

First .set of panels is being installed 
in an X-l at Kdssards AF'B. and the 



to be imbedded in the’ wing surface 
and connected with remote manometers 
bv more than 1.500 ft. of 5/52 OD 

►'^e '^^lulion-Arca had to be kept 


S“SSs 

Primary consideration nas given to 
iicroclasticity in tire design; the combi- 
nation of liigh Mach numbers and ex- 
tremely thin svings is generally a critical 


Torsional stiffness 



) solid ribs and 
e of rectangular section 

n 'ins^de^iear depth at the 
n. 

! Note— Robert M. Stanley, 



president of Stanley Aviation, was Beil's 
vice president— engineering for the 
major portion of the X-l development. 

In a presentation before the Insti- 
tute of the Aeronautical Sciences in 
1947, Stanley described tlie develop- 
ment of the XS-1, as it was called then, 
and referred to the "quite thin” wing, 


and the unusual method of skinning 
(tapered milled skins) used to cover the 
XS-I surfaces. 

Now, 10 years after the design con- 
cepts that made the X-i, progress in 
the structural arts has enabled Stan- 
ley's engineers and designers to surpass 
the original limits of the XS-1 design. 
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NACA Tests Lead to Flying Platforms 
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TERMINALS 

for 

ALUMINUM 

#ato3/o 


A-MP TERMALUM Terminals over- 
come problems inherent in aluminum 
wire termination. All-aluminum TER- 
MALUM Terminal has “cartridge" 
pre-loaded with special oxide remov- 
ing and inhibiting compound. Con- 
fined crimp extrudes wire strands 
evenly and eliminates hot spots. 
During crimping, inhibitor is forced 
among strands and between insula- 
tion and terminal to form moisture 
barrier. The TERMALUM Terminal 
is suited for high ambient tempera- 
ture and heavy current cycling appli- 
cations. Far exceeds all Military 
Specifications. 


COPALUM Terminals 

A-MP COPALUM Terminals are 
a new approach to termination of 
aluminum conductors. Has same 
“cartridge” construction as TER- 
MALUM Terminals, but body is 
made of tin plated copper. Smaller 
tongue sizes are permissible with 
COPALUM, but TERMALUM is 
recommended where frequent tem- 
perature cycling above 130® C. pre- 
vails, and constant ambient tempera- 
ture is above 100° C. Exceeds Mili- 
tary Specifications. 


AIRCRAFT- MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa. 

In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, UTO., 17&4 Avenue Road, Toronto 12, Ontario, Canada 
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gear. hose was fastened to tlie plat- 
form with a nozzle directed toward the 
ground and fed with air under pressure 
of 200 psi. 

Tests proved that a man could stand 
cn the platform, supported by the jet, 
with little or no practice. His abilitt 
to do it, ^imnicraian reported, appar- 
ently was related to his confidence and 
his ability to relax and use instinctive 
reflexes to operate the der'ice. Ail be 
had to do was lean in the direction in 
which be wanted to go. 

Major importance of this discovery 
may not have been fuliv evident to the 
langlcy experimenters at that time, but 
it is fully appreciated today by military 
helicopter experts. 

►Military Possibilitics-Field command- 
ers think it would be a wonderful thing 
to have cs’ery soldier or sailor equipped 
with a one-man helicopter that would 
give him full mobility over all kinds of 

Oiic-man hclicoptcr.s are in being 
and can be produced at a reasonable 
cost. Major difficulty is tbe fact that 
learning to fly one is a big job and rrot 
eser}' soldier can be trained to operate 
pedals, etilicctis-e and qelic controls in 
addition to a throttle. 

Here the flying platform offers a mili- 
tary possibilit}’. So far, not even the tc- 
scurcbcrs call the man flying one of 
them a pilot. He is, simplv’. a “fiver.” 

In the first tests, it was found that 
the flyer had to avoid any conscious 
effort at control. The stcaclicst flights 


were made when the man on the plat- 
form looked into the distance and gave 
his attention to something else. To 
the pilot of a conventional helicopter, 
this is suicidal heresv. 

► Balance Problem— I'iver of the jet plat- 
form had a tendency to overcontrol 
wlicn he looked down and concerned 
himself with the device’s stability. In 
this respect operation of the flying plat- 
form is similar to riding a bicycle, where 
balance is instinctive but beginners wob- 
ble when tUc\' watch the ground and 
consciously trs' to control the vehicle. 
Biggest danger on the flving platform is 
loss of power. 

Next step at X.\C,\ «as construction 
of a new and la^cr platform supported 
by a teetering rotor, ? ft. in diameter 
and dthen by air jets at the rotor lips. 
.\gain, there was a tubular steel frame 
with a plywood platform, this time 
equip|)ed with a ring that could be used 
a.s a 'land rail. The vehicle weighed 141) 
lb. Two jets of air near tlie ciremnfer- 
C1ICC of the device corrected torque 
created hv the rotor blade. 

Both indoor and outdoor flights were 
made up to heights of about S ft. and 
in winds up to 11 niph. 

These ex|x;riments were carried out 
in tliree phases: 

• With a locked rotor that made the 
platform resist control. 

• M'ith a frcc-tcetciing rotor, that giwc 
marginal stability and control. 

• Vl'itli a .spring-restrained rotor tiiat 
gasc ,s:itisfactory stabilit)' and control 




FLYING PLATFORM dcvclo|>cd hy Hiller 
for Office of Naval Research is biased on 
NACA cvperiiiieiits. Machine is supported 
!>)■ ducted fan and two conlta-rotaKiig props. 

In all tests with both jet thrust and 
rotor-driven platfonns a safety harness 
W.1S provided to support tlie flyer in case 
of power failure or loss of control. 

N.kCA's rc|)orts on the experiments 
w ere made available to the military serv- 
ices and both dc Lackner and Hiller 
offered proposals incorporating the re- 
sults and the original Zimmerman pat- 
ent of 1947, 

Other /mmicrmim projects at N.ACA 
lias'c been concerned witli VTO prob- 
lems and the famous "flying barrel” 
ducted fan used for basic research in 
this field (.AW .Apr. 26, 1954. p. 30). 

Lab Expands Work in 
Human Factors Area 

Engineering psychology is being em- 
phasized by the Franklin Institute 
laboratories for Research and Develop- 
ment by expansion of the section de- 
\oted to that specialized work. 

“W'e are not a testing laboratory in 
the ordinary sense of the word." says 
Dr, Henry B. Allen, director of the 
I taiiklin Institute. "We deal with 
more than the routine rcscareh prob- 
lems of persoiniel selection, time and 
motion studies, job analyses and prod- 

Included in the riistitiite's Engineer- 
ing Psychology section arc these study 

• Equipment design for more efficient 
human operation. 

• Optimizing operating conditions for 
man-machine systems. 

• Detennination of human preferences. 

• Design and analysis of experiments. 

llic institute offers a brochure, “En- 
gineering Psychology,” explaining its ac- 
tivities in this field. 
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Scientist Shortage 

Read your article entitled. “Snentist 
Shorta|« thiettens Defense" in the Mar. 21 
Aviation Week (p. 31). 

Very well written, but along with the 
hundreds of similar articles it is making us 
aware of the problem and very little else. 
When I say very little else, I ask the ques- 
tion. what is being done and what could 
be done to deliver nesv engineers to industry 
and government? 

► Uphill Struggle-This I believe is the 
problem to be yet recognized. The answer, 
Cm afraid, is a sad one. Compared to 
Russia's method of producing new engineers, 
which is one of positive inducement, as 
against ours, based on voluntary action on 
the part of our high school graduates, it 
appears that we have an uphill struggle. 

So in order to gel mote graduates to 
enter college to obtain an e^neeting or 
science degree we have to oner them an 
attractive inducement. The biggest induce- 
ment is economic, like you have mentioned. 
It is here where you run into a sicious 
circle. Presently the wage and salaries are 
high for an engineering graduate. Relieve 
the shortage anil your economic inducement 
vanishes and also your supply of graduates. 
Recreate a scarcity and you have the same 
situation as existing now. 

This is not a theory of mine but a pain- 
ful experience that I had gone through in 
1949. Upon graduating in that y«r with a 
D. ,\ero, E. degree, the only positions open 
were to experienced engineers and a fesv of 
the very top caliber of graduates. 1 can re- 
member one firm wishing to employ an 
"A" graduate for $40 a week. As much as 
I hate to 'vrite this, it look the Korean con- 
flict to create a shortage and put me to 
work in the engineering field. 

Let us face other facts, our supply of 
trained engineers and scientists being largely 
a volunteer stock could possibly fill our 
needs to come in a few years, this is all 
based on a defense civilian economy. If 
suddenly the defense economy disappeared, 
^ou would have engineers and scientists to 

► Shortage Solution— Getting away from 
what could happen and considering the 
problem as it exists today, the problem has 
created its own solution. 

Essentially it is this. Under a democratic 
type of society we can only encourage high 
school students to enter the scientific and 
engineering field. Aviation Week has 
voiced this loud and dear, so have other 
publications. 

The shortage in industry and goveraiiient 
can be wiped out by working your present 
force to their most efficient capacity with 


This responsibility lies with the top brass 
on the engineering and management totem 
|iole. Sadly enough they find it easier to 
go out and recruit from other places and 
find the picking poor at that. 

Outside of this, which is based on observa- 
tion of present and past practices in educa- 
tion and industry, the shortage of engineers 


and scientists will remain, and a choice topic 
fur discussion at that, also. 


3633 Reynard Way 
San Diego I, Ca1i!. 


(Aviation Week tlianks Reader Ogmaii 
for Iris comments- The article not only 
stated the problem, but (tied to show what 
is and can be done to solve if. ft is sadly 
true that it took the Korean conflict and 
the continuing cold war to create the pres- 
ent engineer-scientist shortage, but all indi 
cations are that we shall continue to live 
in an "age of pent" lor some time to come, 
ft is also sadly true that salaries for newly 
graduated engineers were low before the 
Korean War. This working of the Law ol 
Supply and Demand ir true not only of en- 
gineer employment, but of every activity in 
this country. — ED.) 


Your Mar. 21 issue includes an interest- 
ing article on the concern over shortage 
of scientific manpower. lu addition p. 65 
includes a graph showing die plight of 
faculty members compared to several other 
working groups, based on a teal salary per- 
centages as compared to a 1940 salarv index 
of 100, 

It is Interesting to note where goicmment 
engineers fall on this graph, based upon 
similar data from a Cwu Service Commis- 
sion table, using 1939 as a comparison. 
The top engineering level of 510,800 » 
42.9% and the average engineering level 
30% under the buying level ol 1939, com- 
pared to 5% for faculty members. 

It is no wonder that Bu-\er and other 
government agencies have lost a good part 
of their engineeting specialists to industry 
in the past 5 years. The ironical part is thal 
ci-en in industry, engineering as a profession 
ranks below other professional groups in 
salary level. Plans to raise the lower grades 
for government engineers will only result 
in government agencies acting as paying 
educational Inbetweens from college to 
industry. 

It is almost certain that engineering short- 
ages will exist in the future, if other engineers 
advise their sons, as I will mine, to stay out 
of the engineering profession unless they 
put their desire to be an engineer above 
that for a high standard of living. 

(Name WtTHHELo) 
Evaluation Division 
Bureau of .\eronautic.s 

Approach Lights 

Mr. Modes’ letter in your Mar. 21 issue 
Ip. 68) ascribes my attitude on approach 
lighting to parental pride. It should more 
properly be ascribed to disgust at seeing the 
results of eaicful and laborious test work 
and study wasted and ignored, and a sound 
and proien solution to a pressing necessity 
discarded on frivolous and prejudiced 
grounds. 

If the decision had been made as the 
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SIMPLIFIED 
SOLID 
PROPELLANT 
MOTORS 
for FIELD USE 






simplified power units for many types of rockets and boosters 
have been developed with "Thiokol" solid propellonis. in 
oddftion to their simplicity, they offer rhe designer the utmost 
In flexibility. Solid propellant power units developed by Thiokol 
include a wide range of sizes and incorporote thrust 
charocteristics programmed for specific requirements, 

Thiokol units ore ideal for field use ^combining economy; 
high bollistic performance; and resistance to rough handling, 
oging, and extreme temperature changes without impairment of 

These developments are the results of coordinoted chemical 
research, design, fobricotion, development testing ond 
manufocture conducted by Thiokol's rocket development 
and manufocturing team. 


Solid propellant propulsion and power units for: 

All Types of Rockets Gas Generotors 

Guided Missiles Aircraft Assisi Toke-Off Units 

Boosters Short Duration Power Plonis 


Thiokol projects include porlicipotion in development programs 
on Douglas "Honest John," Armour Research Foundation "T-13I," 
and Hughes "Falcon," 


^tpotattfK 
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result of fait eompotison under test con- 
ditions and honest evaluation of the icsults. 
there should be no criticism. A decision 
based on opinion with no compatative tests, 
and promulgated by dishonest criticism and 
misreptesentalion, is piejudiced and thor- 
oughly unsound. 

► Neatly Umininious— .A technical commit- 
tee of 12 reptesentatives of CA-A, CAB, 
US.AF. Navy BuAet. AT.A, and .ALP.A. to- 
gether with alternates and technical assist- 
ants, conducted lout years of test landings 
in fog at the Landing Aids Experiment Sta- 
tion. At the end of this testing, the com- 
mittee recommended that the slopeline 
approach lights be made standard for the 
United States. .AH of the pilots who had 
participated in the test flying were in agree- 
ment with the committee’s recommenda- 
tion. The onlv dissenting voice xvas tliat of 
the .ALP.A member. 

The .ALFA, instead of cooperating, 
liumched a campaign to discredit and ignore 
the results of tfie research, and brouEnt all 
the pressure at its command to discredit the 
slopeline and to substitute its own precon- 
ceived center line pattern. 

Tlie pilots who participated in this test- 
ing have made, collectively, more low- 
visibility landings than the entire .ALP.A 
membership combined. The participating 
pilots constitute the most experienced and 
expert gmnp of fog-landing pilots in exist- 
ence. 'Theit endorsement of the slopeline 
approach lights should have mote weight 
than anv vague tcfccenccs to the opinions 
of “lO.dOO pilots” who have little or no 
expeiieiice in landing in thick fog— and are 
not allowed to make such landings. 

► Pilots AViitc— 'The following qrrotations 
are from letters 1 have tcceiveti from some 
of these pilots; 

"... I just read your letter in Aviation 
AVui K and 1 thought you might be inter- 
t'ted to know that I still think the slopeline 
is the best answer yet for the lighting 
problem. . . 

"... I know just bow vou’vc felt when 
you have read all the stupid and biased re- 
ports in the past, and no doubt there will be 

. . Elevation information on the ap- 
proach is of paiamoimt importance under 
all conditions and if onlv the pilots of todav 
could gain enough instruction and experience 
on the slopeline to read the information 
they display then this wrangling would come 
to a screaming halt. . . 

'These are not inflnenced bv carental 
pride. Tliey ate pilots who have really been 
through it and who know from experience 
what they have to have for landings in 
dense fog and what approach pattern will 
give it to them. 

We were remiss in failing to provide a 
selling job to the pilots, but the tcclinical 
committee included an .ALPA representative, 
and we were naive enough to believe that 
lie would welcome positive results and pass 
them on. f still believe that mans- of the 
fraternity will he interested enough to ex- 
amine the Landing .Aids Experiment Station 
reports and see the truth for themselves. 

H. J. Cosy Pfvrsvn 

6165-A Carvel Ave. 

fndianapolis. Ind. 
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• Miniaturized Ground Position Indicator 
for Navigation and Radar Stabiiization 


NEW in CONCEPT! DESIGN! SIZE! 

71.1 % weight reduction 
•r* 78.8% siie reduction 
S'* 81.8% area reduclien 

increased accurocy under all service conditions! 
increased operational flexibility! 
tr* improved resoiutioni 





# A complete self-contained system utlllging airspeed pilot pressure, aircraft 
compass heading, and wind doto in polar form. Computes and Indicotes 
ground displacement of aircraft In rectangular coordinates, from an initial fix. 


LORAL^^pecia/iziitg in <ieveiopn\eni ond production of AiRBORNE 
EQUIPMPNT — devoted to the evolution of new concepts, miniolurizotion 
and peak accuracy. 



.—Serving the Atrcrait Industry in the fields ofi 

• AIRBORNE NAVIGATIONAL EQUIPMENT 

• COMMUNICATIONS SYSTEMS 

• RADAR EQUIPMENT 

• TEST EQUIPMENT 




LORAL ELECTRONICS CORPORATION 

794 EAST 140th STREET • NEW YORK 54, N. Y. 
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"Bogey 
at 6,000 
miles!” 


Sure, six thousand miles is beyond the 
range of today’s radar equipment- But ra- 
dar has been so highly developed since the 
end of World War II that who’s to say how 
long it’ll be until we’re thinking in terms of 
thousands of miles ... or more? 


We’re proud of the part we play in produc- 
ing the world's most sensitive radar sets. 
Granted, it’s a small part— moni/ small parts 
-but OUT team of precision engineers, tool- 
makers and machinists makes certain that 
If We Ship It... Ifs Right! We work with 
practically every major builder of radar 
equipment— supplying the mounts on 
which the scanners turn, twist and probe. 
We’re confident, too. that in the future, 
we ll continue to furnish component parts 
that will enable us to spot bogeys 'way out 
there- yes. even 6,000 miles awayl For a 
book on our company— its facQities, its 
people and accomplishments— just write 
to: The Steel Products Engineering Com- 
pany, Springfield, Ohio, and ask for our 
new Plant Brochure. 


PRODUCTION 


How Marquardt Backs Up 
Ramjet Development Work 


By Irving Slone 

Vau NujS, Calif.— Mtlioiigli ramjet 
development is the major activity at 
Marquardt Aircraft Co., the firm’s work 
in aircraft and missile propulsion also 
includes afterburners, reverse-thrust de- 
vices and high-temperature materials. 

Some of the products which have 
carried Marquardt in 10 years to its 
present position as a leader in the ram- 
jet field were described in Aviation 
Week last week (p. 43). The activi- 
ties and facilities necessary to support 
this der’elopmcnt effort are described 
in this article. 


Accessories 

The Accessories Division was acti- 
vated about two years ago. Chief engi- 
neer is R. L. Goodyear. Originally, the 
division aimed at accessories used in 
conjunction with ramjet engines, but 
the work has gone beyond this limi- 
tation. Tlie development of accessory 
drives illustrates this: 

• AD-1, First accessory drive developed 
at Marquardt. was for the Grumman 
Rigel missile. This drive was Right- 
tested in approximately 10 to 15 Rigel 
firings. It was a 34,0OO-rpm. ram-air- 
driven turbine, hooked to a reduction 
gear box. It drove a 400-cvcle alternator 
and a hydraulic pump, 

Designed to take a 20G launching 
acceleration, it neighed 53 lb., devel- 
oped 40 hp. at altitude. 

• This led to the AD-2 air-driven-tur- 
bine for use nith a 20-in. ramjet built 
for Air Force craluation. 

Tire turbine was a direct-drive unit 
turning an alternator, was designed to 
opcr.ite at temperatures up to 950F. 
For 3 5 Ih. of weight, 95 hp. was ob- 

• AD-3, the third accessorv drive de- 
velopment. was for miwile service. This 
unit was supposed to lia\’e its air tur- 
bine fed by a ground source for launch, 
then use steam from a hydrogen per- 
oxide generator during the launch be- 
fore the missile attained sufficient speed 
for ram ait to take over. A complicated 
throttling and governing device was in- 
volved. 

The high steam temperatures created 
a turbine blade problem. Altitude max- 
imum power was 75 hp.. weight was 


70 lb. Reduction gear box was used 
to reduce the 30,400-tpm turbine 

• AD-4, was the next development. 
This combined the AD-3 gear box and 
the AD-1 turbine and throttle. 

Studied for use as a power source 
for a guided missile, the unit was de- 
signed for a maximum life of 10 hr., 
was rated at 50 hp. at altitude, weighed 
57 lb. 

It could be operated on ram air, com- 
pressed air. or nitrogen, 

► Missile Fuel Pump— Marquardt found 
that development of a fuel pump was 
a necessity for its ramjet work. For 
present missile service, it developed the 
air-tnrbinc-dtivcn fuel pump. Model 
T'P3.\. Temperature operational limit 
is 950F. Turbine weight is 11.1 lb., 
pump weight is 3,9 lb. 

Pumj) is a single-stage centrifugal- 
flow unit, embodying a nosel safety fea- 
ture. After the missile is exhausted 
and is on its tiounleg. the turbine is 
still driven by ram air. The pump 
Impeller is designed to fail so that it 
will act as a brake against its own 
housing, finis preventing the air-driven 
turbine from running away and dis- 
in tegnifing, 

71k turbine also mav be operated 
on compressed air or nitrogen. 

Rated speed is 27,000 rpm. Rated 
pump flow is 120 gpm. 

► Emergency Power Packs— A1I this led 
to the present development of emer- 
genev ram-air-driven power packages. 
In this tvpc of unit, a trigger pushes 
the ties'ice out into the breeze and 
the air turbine starts rotating immedi- 
atelv In drive the accessories. 

In one case fModcl AD-5A1. the unit 
is flviiig ill an interceptor in which it 
drives a hvdraulic pump to supply 
power for the flight control. 

Ill another application (Model 
,\D-6.\). the ram-air-driven accessory 
turns a pump for liydraiilic services 
and ail a.c.-d.c. generator for electrical 
services. Tliis unit is now ready to fly 
in a Navy fighter. 

On another version of the AD-6 air 
turbine accessory, Marquardt is attain- 
ing production status in connection 
with a fighter plane. 

Speed of the AD-6.\ unit is controlled 
bv a set of governor vanes mounted 
behind the turbine wheel. The flyball 





ANOTHER euiergracy power pack. Rear 
view shows governor v-anes which choke air 
to tiubinc, and thus regulate hitbine Speed. 
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Marquardl Ramjet Chronology 

liotis ill sabsoiiic und siipcrsunic ssivice! Here is a brief history of coiiipniiy's iniiijct 
dc«lopmciits; 

• C20-.8SA SU8S0NIC 20-IN. RAMJET H the development ancestor oi this 
Mork. Marquardt delivered it for flight lest in December !9d5. A later version with 
higher thrust, the C20-.85C powered the Marhn-Navv KUM-l Gorgon IV living 
test bed. Bv 1947. various models of this C20-.85 ramjet had been flight tested on 
the 1^51. XP-8?, F7F. and F-82. 

Another model, C20-.85D, dcmonstr.iting more thrust and improved 
reliabilit)*, was tested bs' l.nckheed in a speciallv modifled F-SO at altitudes up to 
16,000 ft. Redesigned for production, this ramjet was designated the C20..85F. 
plane. Nnw known as the MA 15F subsonic ramjet, the engine is designed to 
operate in a Mach 0.1-0.81 speed range, at altitudes u|i to 20,000 it. 

• OTHER MARQUARDT RAMJETS inclitde the C30-1.IIB. a lO-in.-dia. unit 
designed to flv at sirccds up to Maeli 1; the C4S..SSB. a dS-iii. ramjet designed as 
an expendable airxilian**thrust unit for intcTccptor aircraft; a 6.6.iii, ramjet for 
powering the rotor of the Marquardl M-14 copter; and a 26-in. snbsonic ranrjet. 
with sconp-Kpc diRuset inlet, designed as an integral type pnwerpknt for tlie fuse- 
lage of pilotless aircraft. 

l.atec. under a Bu.Aet eontmet. a development program was undertaken to 
iiiipros'e tlie basic 20-in. engine's high-altrtude performance and provide an altitude, 
compcirsatcd thrust coirtrol, which could be set for various cruising speeds while in 
flight. I'his «ntk resnited in the model C20-.85G. delivered to the Navy in 1953. 

• FROM THIS EXTENSIVE BACKGROUND stems the supersonic ramjets which 

One of the company’s supersonic ramjets is powering Boeing's llomarc 
missile (,\W Mar. 21, p. 17). 


Test- Facilities 


governor closes the vanes to choke the 
air and so regulate tlic air turbine speed. 
^Blccd & Bleed-Ratn— Marquardl also 
IS investigating a bleed air turbine for 
accessory power, in subsonic and tran- 
sonic pilotev! turbojet aircraft ajspliea- 

.Aiiother study is concerned with a 
bleed-ram turbine for supersonic ap- 
plications- 'lliis would use bleed air 
for relatively low speed coodition.s, then 
switch to complete ram for high speed. 
This would iiiiiiimiae thrust loss en- 
tailed with bleeding air from a com- 
pressor as Mach number increases. 
The peiialtv for using bleed air at M 1.5 
is about twice that at M 0.8. 

► Ramjet hue! Control— Important 
function of Marquardt’s Accessory Di- 
vision has been to develop fuel con- 
trols for the company’s ramjets. 

Matqu.irdfs engineers say tliat be- 
cause of insufficient interest in the 
industry’ to develop these controls, the 
company got into tlic picture itself. 

Two factors make the ramjet con- 
trol unique. Marqiordt engineers say. 
Tltese are flow rates up to as much as 
180 gpm.. and a flow range of about 
30 to 1 (from 6 to 180 gpm,). 

Marquardt Iras developed about 14 
different Iwsic models of ramjet con- 


trols thus far, operating on hydraulic 
and/or pneumatic principles. Some of 
these units arc scrvo-acfuatcd, some 
direct-actuated. Diaphragm or bellows 
motors arc used for sensing units. 

No electronics were desired for the 
environmental conditions iitvolved; 
and in some cases, there was no elec- 
trical power available, .«> Marquardt 
lurned to jmeumatics and hydraulics. 
.Also, this philosophy was in keeping 
with Marquardt’s principle of keeping 
the ramjet self-sufficient. 

A'arious models of the fuel controls 
have been or are being used on missiles. 


B;isicalh', the units control these func- 
tions; maximum thrust, minimum 
thrust, modulated thrust for vehicle 
speed control, and blowout protcction- 
These functions arc automaticallv- 
maintained. 

'Ibis work in hydraulic-pneumatic 
fuel controls has led Marquardt to ap- 
ply its know-how to the development of 
turbojet controls. One of these is now 
flying in a military aircraft. 

► For New Fuels— Ramjet development 
also will requite the perfection of con- 
trols for fuels other than gasoline and 
major hydrocarbons, This advanced 
design work is the next area Marquardt 

Wbile the company will make no 
comment, it is logical to believe that 
since Olin-Mathieson Chemical Corp. 
is the holder of a substantial minority 
interest in Marquardt. that the two 
organisations will collaborate closely on 
the development of fuels for future ram- 
jet engines. 


THE MACH SENSOR PROVIDES INTELLIGENCE to the diaphragm uf the fuel legulatar. 
Tills results in constant thrust to hold the flight Mach number steady. 


Several different types of Marquardt 
development ramjets are under lest now 
in the company's jet laboratory, a US.AF 
facility, which also includes special test 
facilities of the Navy. Tlic lab covers 
approximately 8 acres and cost about 
53 million. Chief engineer of the Test 
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mtrolline attitude of aircraft i 


Our unique design assures handr 
dependability in voltmie product; 
proud to be the supplier of all th 
gyroscope equipment for the far 
“Corporal” guided missiles. 

For full details, please cal! or wr 


Clary Corporation. San Gabriel, Ca 
■90-dai/ delivery 
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How the country’s largest 
exclusive producer of punches and dies 
changed complaints to contracts 

. . , with Graph-Mo^ steel 


P ORTER Precision Products, Cincinnati, Ohio, is the 
country's largest exclusive manufacturer of punches 
and dies— 37,000 dilFereut sires in stock. Formerly, Porter 
produced these products from water-hardening and other 
high-carbon tool steels, but found that such steels presented 
distinct disadvantages, For example, they distorted in heat 
treating, were relatively expensive and difficult to machine, 
and did not meet customers' demands for longer life. 

With a view to correcting these problems, Porter engi- 
neers adopted Graph-MO*— one of four graphitic tool 
steels developed by the Timken Company— as a standard 
for the manufacture of punches and die buttons, Because 
it contains free graphite, Graph-Mo is easier to machine. 
And punches and dies made of Graph-Mo don’t scuff or 


gall. From every aspect. Porter's adoption of Graph-Mo 
steel has proved eminently successful. 

Graph-Mo outwears ordinary tool steels on an average 
of three to one. Millions of tiny particles of diamond-hard 
carbide— one of the most wear-resistant substances known 
—give Graph-Mo steel longer service life. 

Graph-Mo may be the solution to your punch and die 
problems. For more information about all four graphitic 
steels developed by the Timken Company, and their uses in 
dies, punches, gages, and machine parts, write for the new 
Timken Graphitic Steel Data Book. The Timken Roller 
Bearing Companv. Steel and Tube Division, Canton 6, 
Ohio. Cable address: "TlMROSCO". 



SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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Division is Leigh Dunn. 

Testing now is concerned almost en- 
tirely wiUi supersonic ramjet Bights at 
altitudes far above the capabilities of 
piloted aircraft- This, of course, means 
simulating a missile environment, 

► Labs at Capacity— Not only is Mar- 
quardt now utilizing its test facilities 
at full capacity, but its current require- 
ments arc well above the installation's 
capabilitics-more air is needed at the 
present altitude levels. 

This situation will become more 
critical with free stream requirements 
for engines which will be in tlie pic- 
Hire soon. Tliey could not be tested 
10 full operating range with the pres- 
ent test setup. This conditions gen- 
erally applies to all private ramjet de- 
velopments in the U. S. 

NACA facilities arc also limited. 
Here, time is the bind, because they 
must be shared with otlier contractors. 

Arnold Engineering Development 
Center (AEDC) also is limited at the 
present time. Eventually it will be able 
to take care of any currently projected 
type of engine, but so far as giving .ill 
contractors sufficient time, there is a 
bind to be expected here too. Mat- 
qiiardt engineers say. 

► Quick Use— In the Jet I.ab, air must 
now be piniipcd for 2J hr. to fill the 
air bottles for 40.000 cu. ft. of storage 
at 250 psi. Tills volume is expended 
in less tliaii 1 min. To liavc a com- 
]5tessor plant to do tlic same job 
"steady-state" would require an installa- 
tion of about ISO, 000 Up. A com- 
pressor installation costs about 5150/ 
hp., indicating a total price in the 
millions. 

Present operating time of tlic blow- 
down is sufficient to give valid test re- 
sults. Plans calling Tor a decrease in 
pnmp-up time to about i lit. are under- 
way. TTiis would allow more frequent 
test runs. Intentions also are to in- 
crease the exhauster capacity by 100% 
to boost mass flow under altitude con- 
ditions, 

For low-altitude operation, blow- 
down air only is used. At intermediate 


altitudes (20.000-60,000 ft.), blow- 
down and exhauster arc used. .Above 
60,000 ft., oniv the exhauster facilities 
arc employed. 

•Miirquardfs Jet I-iboratory includes 

• Sea level test. I Ills cell is used pri- 
inarilv for testing ramjets under sea 
level conditions. Hot gas from the 
ramjet exhaust is ducted through a 
cooling water spray and a silencer be- 
fore being exliaustcd vertically. Air 
and fuel flows, pressures, tcnipenitures, 
stress, strain and thrust ate recorded 
automatically on oscillograph tape, 
charts and pliotograpliic films, for final 
anaivsis witli highsjjccd computers. 

Iligli-prcssiite air is supplied to the 
test engine through subsonic, sonic or 
.supersonic no/.zlcs. Tliese arc inter- 
changeable for creating desired air 

• Altitude test chanibci. .Air for simu- 
lated high-altitude flight is rarefied in 
this chamber with an exhauster system 
which uses gases from two turbojets to 
drive the gas turbines of several other 
turbojets. Compressors of the driven 
engines have about 12,000 hp. to ex- 
liaust cxticmcly large quantities of air 
through the ramjet engine and from 
the test chamber. 


• Frcc-jet test. This cell has a pro- 
vision for varying the direction or angle 
of the air.streain entering the facility. 
A movable inlet pipe provides a means 
for angic-of-atfjck testing similar to 
conditions encountered during flight. 
A silencer on rails can be moved to 
cover or expose the entire engine test 
setup. Insttnniciitation in the altitude 
test chamber is used to measure and 
record the data tor tests conducted in 
the free-jet facilitv. 

• Component test. 'Iliis temporary fa- 
cility is used for special studies of igni- 
tion and combustion prohiems and 
rapid evaluation of engine component 
parts, ft also can be used for high- 
altitude tests; an air ejector creates a 
partial vacuum in tlie aft portion of the 
cell. 

• Model-scale sea level test. This cell 
is a free-jet facility for testing small- 
scale ramjets and engine parts. .Air 
moving through a special nozzle in- 
creases or decreases proportionately in 
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si>cod ''lien tlie nozzle opening is de- 
fcciised or enlarged. To do tliis, one 
wall of (lie cell’s air nozzle is movable, 
proiiding a continuous wide range of 
supersonic flow speeds, simulating ac- 
tual flight conditions. 

Model mounting base is also mov- 
able to permit angle-of-attack testing. 
A sliadowgraph camera photographs 
shock waves around and through model. 
• Acccssoiv' drive facilih’. High-altitude 
operation is simulated in this installa- 
tion by evacuating the air storage tanks 
and drawing air through the test unit 
from tlie outside atmosphere. A turbo- 
jet burner is installed in the inlet pip- 
ing to provide air heating. 


• Fuel metering facility. This is used 
for development testing and evaluation 
of automatic control and fuel systems 
before they are installed in ramjet and 
turbojet engines. Included in the in- 
stallation aic high-pressure, high-flow 
fuel supply systems, high-pressure air 
svstems, vacuum systems, and a hy- 
draulic system for operating various 
fuel controls. The facility also includes 
an environmental chamber, supplied 
with heated air for testing fuel system 
components, 

• Afterburner test cell. Afterburners 
are attached to turbojets for testing in 
a static test facility sponsored by the 
Navv. Noise is minimized by silencers 



MARQUARDT PLANT-Engincering build- 
and lest fadlit)- in tlic reni-'' 


on the air intake and exhaust. Exhaust 
gases are cooled by water spray. In- 
stmmentation records the pressures, 
temperatures, fuel and air flow, thrust, 
vibration and other factors related to 
turbojet and afterburner operation. 

• Whirijcl facility. T’his installation 
was designed for testing ramjet drives 
developed to power helicopter rotors. 
A 150-hp. gasoline engine pcjwets a 
counterbalanced rotor arm, with the 
ramjet mounted on the atm tip. The 
engine supplies enovigh power to wliirl 
the rotor aim until it reaches speed 
where the ramjet will ignite and oper- 
ate. Fuel and instrumentation lines in 
the arm are connected to the test en- 
gine on the rotor tip. 

Long-Range Planning 

Long-Range Planning and Research 
Division perforins two functions. 

• Planning— anticipating product trends 
in areas w^ere the company now oper- 
ates or might enter. This planning is 
done in a staS capacity, and results 
end up as recommendations. 

• Support of other Marejuardt divisions, 
bv introducing product im|«ovenients 
which offer promise for the future. 
These improvements generally involve 
proving on a small scale to establish 
that the idea is feasible. This research 
function also may be concerned with 
areas whicli do not fit into present Mar- 
miardt projects. 

Long-Range Planning and Research 
is a new division at Marquardt— started 
in November 195-1. Headed by chief 
engineer John Drake, its personnel now 
numbers about 25 engineers. 

One of its first studies, logicallv, is 
concerned with areas where the ramjet 
can now be used or where it might be 
used in the foreseeable future. Already 
some new powerplant cycles have been 
studied. Some are variations of cycles 
now in existence, others are radically 
different. 

The division also has probed new 
fuels, new tvpes of diffusers, accessory 
svstems. and controls. It is looking 
at possible commercial application of 
the comoanv’s military products. 

Tlie division also offers staff advice 
to companv officials on whether the 
organization should or should not re- 
spond to invitations to bid. 







The spacing of two Oilite 
bronze radial bearings 
creates a small "oil well” 
where Zephyr bearings 
ride with cool efficiency 
in their oil bath. 

This is just one of the 
many important features 
Zephyr engineers in- 
cluded in these tools for 
your ultimate satisfac- 


Send for Zephyr Catalog No. 1 1, listing a full line of Micro Stop 
Countersinks, footpieces and pilots, for aluminum, dural or stainless. 
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ilOUD... 

primary source of 
actuating cylinders 
on the West Coast 



When a manufacturer gains the reputation of being a 
primary source for any product, it is usually indicative 
that they have the “know how” and facilities to pro- 
duce at competitive prices. 

The ability to produce the smallest to the largest, the 
simplest to the most complex cylinders has made Loud 
top source for high quality — low priced units. 

In addition to making the ordinary actuating cylinder. 
Loud produces units containing integral mechanical 
locking devices, snubbing cylinders, power control 
booster cylinders, as well as a patented mcchanicall' 
locking cylinder adaptable to many applications who. 
the load is required to be firmly held without pres.siii' 
and yet easily unlatched and moved hydraulically 
pneumatically. 







"AR000C//V6 rOOAr . .TOUOF/tOWS AtFCRAfT RlOWSEMeNTS' 


H. W. LOUD MACHINE WORKS, INC. 



9S9 EAST SECOND STREET, DEPT. 10 POMONA, CALIFORNIA 



Empty ptotnises are strictiy foe the 
birds. Here's the true story of what an 
engineer’s future can be. Fairchild En- 
gine Division's new plant and Advanced 
Engine Test Laboratory at Deer Park. 
L. I. are the most mod«n. newest and 
best equipped facilities in America to- 
day for the development of propulsion 
systems for target drones, guided mis- 
siles and piloted aircraft utilizing new 
fuels and principles of propulsion. In 
other svords, a good place for the right 
man to feather his nest, wherp he can 
be sure of stimulating work and the 
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best equipped facilities in America to- 
day for the development of propulsion 
systems for target drones, guided mis- 
siles and piloted aircraft utilizing new 
fuels and principles of propulsion In 
other words, a good place for the right 
man to feather his nest, where he can 
be sure of stimulating work and the 
chance to see his own ideas realized and 
rewarded. Right now, Fairchild wants: 
Design engineers. Project engineers. In- 
stallation engineers, Aerodynamists, 
Thermodynamists, Stress analysts, 
Please write to me today: Felix 
Gardner, Fairchild Engine Division, 
Farmingdale, Long Island, New York. 
Eihpty promises are strictly for the 
bitcis Here's the true story of what an 
engineer’s future can be Fairchild En- 
gine Division's new plant and Advanced 
Engine Test Laboratory at Dccr Park, 
L. 1 are the most modern, newest and 
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Empty promises are slricily for 


Fairchilil Engine Division's new 
plant and Advanced Engine Test 
Laboratory at Deer Park, L. I-, are 
the most modern, newest and beat 
eiiuipped faciiiiica in America today 
for the development of propulsion 
systems for largel drones, guided mis- 
siles and piloted aircraft utilizing new 
fuels and principles ol propulsion. 
In other words Fairchild U a good 
place for ihe right man to feather his 
nest— where he can be sure of stimu- 
lating work and the chance to see his 
own ideas realized and rewarded. 
Right now. Fairchild wants: 

Design engineers 
Projecl engineers 
Inslallation engineers 
Aerodynamists 
Thermodyno mists 
Stress analysts 
Write to me today: 

w. Felix Gardner 

Fairchild Engine Division 
Farmingdale. L 1.. N. Y. 




FaIrch'ild 




USAF Contracts 

Following is a list of recent USAF 
contracts announced by Air Materiel 
Command. 
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Super flying comfort on 


TWA's new COf/STELlATIOMS 

includes the smoother flying qualities of 



^K»«^PB-10A 
AUTO PILOTS 


Trans 'R’orld Airlines’ new Su{icr-G Connies are dedi- 
cated to the most luxurious kind of passenger comfort. 
So it is nol surprising that the auto pilots chosen for 
these deluxe sliips are Bendix PB-lOA's. 

As they have proved on most of today’s great 
airliners, these Bendix Auto Pilots assure the smooth, 
dependable operation that means maximum passenger 
enjoyment, comfort and safety. 

TTT.A’s new Super-G Constellations are also 
equipped with a Bendix Flux Gate* Compass System 
plus an imposing array of other flight, engine and navi- 
gation instruments made by Eclipse-Pioneer — foremost 


name in aviation instruments and components. 

For information regarding Auto Pilots, or other 
E-P flight systems or components, write eclipse- 
PIONEEB DIVISION, BE.NDIX AVIATION CORPORATION, 
TETERBOBO, NEW JERSEY. 







yVbsdfs behind 

the Jiixdten Reeoiris ? 


They're coining so fast now they hardly make news. Records are 
made for speed, height, capacity — then smashed in short 
lime by another newer, bigger commercial airliner. Back of these 
broken records is hnne power — developed by ever greater, 
belter engines . , . engines that imisi be protected against damaging 
heat and friction. Sinclair is proud of the pan its Aircraft 
Oil plays in protecting these engines. Today, more ihan 4S% 
of the oil used by major scheduled airlines in the U. S. is 
supplied by Sinilair. . . Proof positive of dependability. 


AIRCRAFT OILS 




To physicists 
and engineers with 
broad analytical ability 



An address by R. P. Buschmai 
Department Manager of Company 
Studies, on "Planning for the 
Best Airplanes" is available to 
interested scientists. It shows the 
approach Operations Research 
takes to various problems. Addi 
inquiries to Mr. Buschmann. 


Operations Research at Lockheed is a unique division 
which projects studies covering the entire spectrum 
of airborne systems five to twenty years into the future. 

The division studies, plans and proposes relative to an entire 
weapons system (plane, mission, load, personnel, base, etc.) 
rather than one feature of a system such as the plane itself. 
Operations Research is staffed by two types of scientists: 
specialists who can regard their specialty as it relates 
to many other fields and individuals possessing extremely 
broad, analytical scientific backgrounds. 

Expansion in the department is creating new positions for 
individuals able to perform analysis, applicable in the future, 
in fields of: Aerodynamics... Electronics... Mathematics... 
Nuclear Weapons .. .Physics 



California 


engineers - 


make us prove it 


Make us prove that it U to your 
advantage to work at Lockheed of Georgia in the 
planning of tomorrow's aircraft right where the aircraft of today are being made! 



The C-130A Turbo Prop Medium Combat Transport, now being 
produced in this plant, is an original Lockheed design, the first airplane 
designed from the start for the use of Turbo Prop power. 




Make us prove that living conditions in this section of Georgia deliver 
more comfort, more pleasure, more recreation, more joy of living per dollar. 




AIRCRAFT ENGINEERS NEEDED 

DRAWINGS CHECKERS • STRUCTURES 
AERODYNAMICISTS • STRESS • DESIGN 
SERVICE MANUALS • PRODUCTION DESIGN 
DYNAMICS • RESEARCH • LIAISON 
FLIGHT TEST ENGINEER (Analyst) 





Attack . . . 


I 

^r 


1 

or iiiteroept 


Electronic 

computers 

fcr 

national 

defense 






you can achieve 

BULL'S-EYE POSITIONING 

WITH THIS SCREW THAT ROLLS ON BALLS 

Pin-point positioning is possible with an Aerol Ball-Screw 
mechanism even under the most adverse temperature conditions. 
Because Aerol Ball-Screws move entirely on friction-free steel 
balls, they permit an assentbly to move effortlessly and to position 
exactly at the desired spot . . . with no springiness, no drift, no 
rebound. Because they require no lubrication, they allow you to 
operate in high-temperature areas without fear of lire and (hinned- 
out grease, and in lotv-temperalure areas wiiltout the problems of 
stiffened grease and sluggish operation, 

Because Aerol Ball-Screws are friction-free, their use can 
greatly increase drive clhciency, allowing you to save on motor 
size and weight, first cost, space and electricity required. 

Aerol Ball-Screws are at work now in many varied applica- 
tions. They have proved to be the best answer to many design and 
operating problems. They may solve a problem for you. To get 
more informadon, write for our free booklet. 


Olevelaiid Piieiiui£i.tj.c 


Opportunity 

for 

Oualified 

Engineers 

Would you like to work where 
the future is as long and bright 
as the future of the aircraft 
industry? Where vacation and 
retirement benefits are among 
the most libera! in the industry? 
Where the employees share iu 
the profits of the Comjjany? 

If you are qualified for one of 
(he jobs listed below, you owe 
it to yourself to talk with the 
people at Clet’eland Pneumatic 
... a 60-year-old company 
managed by young men with 

owned by the employee’s Profit 
Sharing Trust Funds. 

JOBS OPEN 
NOW INCLUDE: 





Prelim in ory design ond final reports. 
Should hove B.S. or M.S. In 
mechonicol or aeronouticol engi- 
neering ond structures, or. B.S. or 



Send resume staling education, 
experience, and salary 
reqniremenls to: 

Cleveland Pneumatic Tool Co. 
3781 E. 77th St. • aeveland5,Ohio 


EQUIPMENT 

New Jets Get Ratio Thrust Indicators 


By George L, Christian 

Measurement of tailpipe temperature 
and rotor rpm. is no longer a sufficiently 
accurate method of determining jet 
powcrplant thrust. With new, twin- 
•spool turbojets, where one compressor 
may be operating near stall condition 
witnont the pilot being aware of it, 
need for precise indication of thrust is 
especially necessary. 

To meet this need, the ratio between 
total tailpipe exiiaust pressure and total 
engine inlet pressure can be used. A 
number of pressure ratio indicaton is 
now in production. 

• Kollsman instmment Corp., Elm- 
hurst, N. Y., is producing a unit for 
USAF’s supersonic McDonnell F-lOl.A 
Voodoo fighter. 

• AiRcsearch Div, of the Garrett Corp., 
Los Angeles, is making an indicator for 
Air Force's jet hcai vwcigbt. the Boeing 
B-52. 

• Minncapolis-Iloncvwcll is also mak- 
ing a pressure ratio indicator for the 
B-52 (AW Oct- 4. 19^4. p. 601. 

Kollsman is supplring other pressure 
ratio indicators to the National .Advisory 
Cimiinittcc for Aeronautics. General 
F.lcctric. Curtiss-AVright and Convair. 
► Wiy the Need?— Kollsman points out 
that, since the twin-spool jet has two 
major rotating components, engine effi- 
ciency can vary over a wide range 
without any appreciable rpm. change. 

AiRescarch says that very small varia- 
tions in rpm. and temperature indica- 
tion can result in large thrust variations 
-therefore new engine power instru- 





KOLLSMAN pressure ratio indicator. 


mentation became necessary. 

► AVhat It Docs— The instrument meas- 
ures total exhaust tailpipe pressure and 
total engine inlet pressure and tells the 
pilot the ratio between the two pres- 

The pilot, knowing what the pressure 
ratio values should be, can immediately 
determine whether his engine or en- 
gines are putting out the required power 
{as soon as he corrects the instrument 
for ambient temperature), Kollsman 
says. Also a manually adjustable tem- 
perature index can be provided to show 
the proper pressure ratio corrected for 
altitude. 

With this instrument, the pilot can 



AIRESEARCH ptessme ratio indicator. 

accurately check power output of the 
engine during any portion of its oper- 
ating period— tim-up, takeoff, climb 
or cruise. And as soon as the plane 
becomes airborne, the instrument allows 
pilot to select the engine’s optimum 
power setting for most economical fuel 
consumption, thus simplifying cruise 
control problems, Kollsman claims- 

AiResearch points out that the instru- 
ment is particularly applicable to multi- 
jet bombers and transports, where long 
range is of prime importance. Pres ious 
power setting techniques gave only ap- 
proximate results, the company says. 

Operation of the instrument is sim- 
ple for the pilot. He merely selects a 
power regime which makes the instru- 
ment read a predetermined optimum 
power setting. Two diaphragms in the 
instrument measure the tailpipe and in- 
let air pressures respectively. Through 
a lever system and gear train the dia- 
phragm’s movement is converted to 
pointer rotation. 

► Two Systems— The Kollsman insfru- 



strument in the cockpit, 

• Remote reading. Since long plumbing 
lines to brine tailpipe gases into the 
cockpit are often undesirable. Kollsman 
lias come up with a remote Synchrotel 
indicating system where the basic pres- 
sure ratio measuring mechanism is lo- 
cated near the engine. Its movement 
is accuratelv transmitted to the cock- 
pit indicator through a 400-cycle servo 
system which uses magnetic amplifiers. 

Both the direct-indication Model 
1985 and indirect Model KS 47 indi- 
cators are now available at Kollsman. 

Giant Mobile Crane 
Lifts 40-Ton Plane 

Giant crane designed for Navy 
Bn.Acr can pick up and move planes 
weighing 40 tons- Precision hoisting 
is possible using a remote control de- 
vice operated bv personnel near the 

llie crane’s electric generator sup- 
plies emergency power for lighting run- 
ways. work arras or hangars, the maker 
states. Designated MB-1. the equip- 
ment has a 525-hp. engine. It is over 50 
ft. long and more than 15 ft. wide. 
Extended, boom reaches more than 30 
ft- 

Manufacturcr is I.cToumeaii-Wcst- 
inghousc Co., Peoria. III. 
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With a 1955 first quarter total of 984 pages*. 
AVIATION WEEK rings up an all-time avia- 
tion advertising record for total volume and 
business gained. This whopping figure com- 
pares with 1954’s three-month mark of 870 
pages, and reveals a smashing gain of 114 
pages of advertising. Here is an AVIATION 
WEEK gain that exceeds the total gain of 
the next three aeronautical publications 
combined! 


Why this ever-expanding and continuing trend 
to AVIATION WEEK? The answer lies in on- 
time, consistently dependable editorial intelli- 
gence-served up by the largest and most expe- 
rienced stafi of aviation specialists available 
today on any single magazine — delivered by 
aviation publishing's fastest schedule. Modem, 
high-speed web presses capable of printing 
18,000 signatures each hour will soon be in 
service for AVIATION WEEK subscribers - 
thus insuring an even faster publishing service 
for our industry. 


SOARS TO NEW SPACE RECORD 


Again in 1955, AVIATION WEEK’S 
First Quarter Linage Hits An 


3248.07 


2541.95 


A' 


A McGRAW-HILL PUBLICATION 


VIATION 
Week 



Said the veteran airline pilot 
to the executive plane owner: 



Use of Champion Aviation Spark Plugs by all 
major United States airlines is a noteworthy 
fact for anyone responsible for the performance 
and dependability of executive aircraft. 

We bdieve this to be one of the most complete 
acceptances of any aviation product. And it is 
the result of continual testing by the airlines 
themselves — in laboratory and in flight — of 


all available brands of aviation spark plugs. 
Performance and safety certainly are important 
to you, and the airlines’ unanimous confirma- 
tion of Champion superiority should guide your 
choice of spark plugs. 

When you fly Champions you fly the best! 
CHAMPION SPARK PLUG COMPANY, TOLEDO I, OHIO 









NEW AVIATION 
PRODUCTS 



Titeflex service begins 



Markers for Airport Tension Lines 

Brightly painted aluminum 20-in. 
spheres fitted to high-tension lines on 
airport boundaries provide visual mark- 
ers for pilots. 

Initial installation has been made 
at Ada, Ohio, Airport. Spheres weigh 
four pounds and are made in halves 
that are fastened together over the wire. 
Recommended spacing is about 20 to 
50 ft. 

Mutto Manufacturing Co.. Canton, 
Ohio. 


Cloudsonde Tells Cloud Level 



It starts with a heavy investment in skilled people and pre- 
cision equipment — seasoned by wide experience in metal 
hose development for aviation — sparked by an intimate 
knowledge of its performance and possibilities. 

We try to give total service by taking over wiring, fuel 
line and ignition problems for customers while their new en- 
gines are little more chan a gleam in the designer’s eye. We 
do this by living with their specifications until we produce 
the exact faiture-fru metal hose needed ... light weight, 
space-saving, built to take extremes of pressure, tempera- 
ture, vibration, corrosion, in today’s engines. 

In addition, we're continually working on new metal 
hose designs to meet the needs of tomorrow’s higher 
powered jets, rockets and guided missies. If 
you’re wresding with connection 
problems, consider using Titeflex. 


Cloud altitude Ic\c1s are sensed and 
transmitted to ground by a new in- 
.itrument named tire Cloudsonde. 

The Cloudsonde also can detect par- 
ticles such as smoke and dust within 
predetermined limits, the maker re- 

The equipment can work with pres- 
ent meteorological equipment, it is 
claimed. I.iician l.aboratories Electron- 
ics Disision. 220 l>itb\- Rd-. Haver- 
town. Pa. 



Counter Altimeter in Production 


First units of a new precision counter 
altimeter have been delivered to U. S. 
Navy and a large number of the in- 
struments are in production for Douglas 
Aircraft Co. 

High accuracy is maintained through- 
out the instrument's range and a novel 
method of balancing acceleration force. 
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eliminating linkages and counter- 
weights, holds down loss of accuracy 
due to high G-loads during maneuver- 
ing. The altimeter is temperature-com- 
pensated in the range from —60 to 
I60F. 

Kollsman Instrument Corp., SO-08 
-15th Avc., Elmhurst, N. Y. 

Position Light Flasher Weighs 1 lb. 

.Aircraft position light flasher uses 
resistance-capacitance network work- 
ing through two rckiys to switch the 
lights at 40-cpm. rate- Unit weighs one 
pound and measures -t-iii- x 2f-in. x 

Lhiits meet or exceed US.AK MIL-F- 
74H. the manufacturer reports, inter- 
rupter circuit, operates on 24-v. to 30- 
cycle d.c., separate from lamp circuits. 
Radio noise filters are fitted. 

Electronic Specialty Co., 3456 Glen- 
dale Bhd-. Los Angeles 39. 



Plaskon Nylon Makes Tiny Gears 

Plaskon nylon 8200, a new type ol 
nvion molding compound with aviation 
applications, Tias gone into large-scale 
jiroduetion, 

.Aviation uses include wire and cable 
coating, where it offers high abrasion re- 
.sistancc. The compound's high tensile 
impact strengths make it a good mate- 
rial to use for small gears or for interior 
decorating material, the maker says. 

Plaskon nylon can be extruded with 
almost no voids in the finished product. 

Barret rav.. Allied Chemical & Dye 
Corp., 40 Rector St., New York. 

Tungsten Alloy Damps Vibration 

High-densily tungsten alloy, almost 
twice as heasy as lead, is used as coun- 
terweights to dampen vibration in air- 
craft bomb and gun sights. Hevimet 
can bo nuchined to close dimensional 
toleranecs to maintain balance and hold 
concentricity, the makers states. A 
user of the material points out that 
lead would be too bulky and would 
provide undesirable physical character- 
istics in scanning units- 

Catboloy Department, General Elec- 
tric Co., I^tioif. 

Storage Battery Weighs 1/6th Oz. 

.A tiny silver-zinc rechargeable stor- 
age battery, approximately the size of 
a postage stamp, has numerous appli- 
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ignition 



catiuiis ill iiitbomc applications, such 
as voltage reference, ladar pulsing, mis- 
sile controls, intervalometcrs, tcieineter- 
ing devices and the like, the manu- 
facturer says. 

Initial Silvercel units are going into 
a classified airborne instrument pack- 
age. The maker expects to have the 
small batterv in mass production within 
the next fesv weeks. 

lire storage ceil measures iixixli 
in. and weighs ith oz. Ca|3acity is 
given as ^ amp.-hr.. maximum drain 
rate as about ? amp. It can achieve 
peak pulse currents exceeding 2 amp., 
it is stated. Construction is spillproof 
and batters' is said to have lone shelf 
life. 

Ynrdnci Electric Corn., -10 Leonard 
St.. New York 13. 


ALSO ON THE MARKET 


High energy capacitor discharge ignition 
for lower power gas turbines! 

Available with choice of combinations in 


Permanently crimped forged fibers for 
packaging are claimed to provide high 
impact absorption and compression re- 
covery. Material is tradenamed Car- 
bion.— Shennan Paper Products Corp., 
Newton. Mass- 


either single or dual units to meet the price 
and weight requirements of the small gas 
turbine field without sacrifice in depend- 
ability or performance! 

Write our Sales Department for details. 


GENERAL LABOR ASSOCIATES, INC. 



AIRCRAFT IGNITION AND ELECTRONIC EQUIPMENT 


Portable scam welder works at rate of 
200 in, per minute, and over 180-deg. 
lertical and 360-deg, liorizonta! axis.— 
Progressive Welder Sales Co.. 3070 E. 
Outer Drive, Detroit 34. 

Surface flow of brazing material can be 
controlled to hairline accuracy bv Nicro- 
bniz Green Stop-Olf, the manufacturer 
statcs.-Stainless Processing Division, 
Wall Colmonov Corp.. 19343 John R 
St., Detroit 3. 

Ultrasonic drill for shaping, grinding 
and polishing of hard and brittle ma- 
terials provides surface finishes of 18-20 
micro-inche.'. Using 120-mesli abrasive, 
accuracy of 0-003 in. is claimed.— Inter- 
national Electronics Corp., 81 Spring 
St-, Neu' York 1 2 , 
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Tht Slralegic Air Commend 

SAC planes, 7epicls farce 
ihrough a mailed fisl holding 
in readiness symbolic light- 
ning bolls of destruction and 
an alive branch. The ichile 


clouds and field of blue sky 
in the crest symbolize the 
global capabilities of SAC. 


Enlist tofty 
U.S. Air Force 


COMMAND 

PERFORMANCE 

...R-YMS ISsxCMA? -JtMS SYIC T£AAd! 

Fairchild'e C-119 Flying Boxcar has joined the key support elements of the 
Strategic Air Command, the nation's long-range dcfen.sive air arm. To the 
eomhat proven Flying Boxcar will go new responsibilities for the movement 
of personnel, equipment and cargo in the global theatre of SAC operations. 
Since SAC was organized it has constantly expanded and improved iu facilities, 
and today stands as a symbol of strength in the maintenance of world peace. 
The Flying Boxcar, in its role of logistical support of SAC men and planes, will 
substantially increase the effectivenc,»s of America's front line of defense. 
Fairchild takes pride in participating in this important Command Performance. 


H EKCIKE «ND tlRPlANE CORPODMIDH 

Fairchild 



id ttrceeuecned? tix, 





AVION ICS 


Solar Energy Could Drive Spaceship’s 
Electrostatic Powerplant, IRE Hears 


Ry Pliili). J. Kluss 

An electrostatic pow erplant fueled by 
the sun’s energy may power spaceships. 
This is the view of Dr. Ernst Stuhlinger, 
ex-German rocket scientist who heads 
the missile research section at Redstone 
Arsenal. 

The spaceship would be no sleek 
beauty. It would carry a cluster of 40 
or more huge parabolic reflectors for 
converting solar energy into electric 
power, giving it the appearance of a 
■'large cosmic butterfly,'’ according to 
Stuhlinger. 

Being unable to develop sufficient 
power to get off the earth, the space- 
ship would take off from an earth- 
satellite. 

► IRE Symposium— Shililinget’s outline 
of the possibilities of electrical propul- 
sion was presented at an Institute of 
Radio Engineers’ symposium on space 
station problems held during the recent 
national convention in New York. 

Other symposium papers reported on 
space station radio relay capable of 
providing over-ocean transmission of 
microwave and TV signals, and Mouse, 
(Minimum Orbital Unmanned Satellite 
Earth) designed for ionospheric cxploia- 

The symposium chairman, J, Gordon 
Vaeth, predicted there would be ."mice” 
in the sky within three to five yeats- 

Interplanetary Travel 

Stuhlinger believes interplanetary 
spaceships will be launched from an 
earth-satellite and land on a similar sta- 
tion orbiting around tlic final destina- 

On this basis, the entire spaceship 
structure and its load of fuel will have 
to be transported to the earth-satellite 
by "commuter rockets.” 

If conventional combustion rocket- 
engines arc used to propel the inter- 
planetary spaceship, 170 lb, of fuel roust 
be brought up for esetv pound of pay- 
load to be c-arrifd, Stiihliugcr says. TTius 
the major portion of the cost of a trip 
to Mats would be tlie expense of trans- 
porting propellants from eartli to tlic 
satellite. 

► Exhaust Velocit)'— Stuhlinger believes 
that tire best, and maybe oiilv, way to 
reduce this vast amount of fuel is by 
increasing propellant exhaust sclocits'. 

This is based on the (simplified) ec|ii- 
afion for rocket velocitv: 



Present rocket engines have exit ve- 
locities of 14 to 2 mi./sec., which may 
be near the practical limit for chemical 
fuels, Stuhlinger says. The extremely 
high temperatures involved in obtaining 
higher exhaust velocities are beyond 
the temperature limits of present engine 
materials- 

I’he solutiois, Stuhlinger suggests, is 
to accelerate propellant particles by 
means of a powetrul electric field, an 
idea which he says has been advanced 
by others. 

► Tremendous Weight Saving— The ini- 
tial weight of an electrically propelled 
spaceship capable of carrying 10 pas- 
sengers plus a 50-ton payload to Mars 


would run only 250 tons, compared to 
1,100 tons for a rocket-powered ship, 
Stuhlinger's figures indicate. Flight time 
would be approximately one year from 
earth-satellite to Mars-satcllite. 

Even more remarkable weiglit saving 
would result on a two-year space flight 
covering some 780 million mi. ITie 
electrically propelled ship would start 
with a weight of only 275 tons, com- 
pared to 7,500 tons for one equipped 
with a rocket engine, Stulilingcr says. 

► Fundamentals of Electric Propulsion 
—In the electrically propelled space ship 
which Stuhlinger described, conven- 
tional fuels ate abandoned in favor of 
materials such as cesium or rubidium. 

When atoms of these materials strike 
an incandescent platinum surface, thev 
shed their outermost electron (which 



COSMIC BUTTERFLY iiiiglit be apt iiume for eleetricalb propelled spaceship. Mimn 
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Transducers that can take it! 





-nturs tilt' pl;itimiiii), leaving positively 

charged ions. 

By using a suitably located neti- 
Ihely charged electrode between the 
platinum grid and the atninspherc. the 
stream of ccsiuiii or rubidiiun ions can 
be accelerated and discharged to the at- 
uiuspliere at c.\tremclv high velocities, 
creating propulsive forces nil the space 

I u jiresent the spaceship from Imild- 
iiig up a negative charge (from dextrous 
split off during the ionization process), 
dextrous must also be expelled to the 
.'tmosphere. Added requirement is that 
the iun.s and electrons must be dis- 
charged .siuiultaucously and at the same 
i.ite, Stuhlingcr says. 

► Space-Charge I'iSext— Unless the 

eliarge on the discharged ions is ncu- 


A THOUSAND propulsion chninlicrs. cinste 


tralized shortly after leaving the propul- 
sion chamber, the accumulated charge 
will tend to repel or slosv down other 
ions being discharged from tire chani- 
ber, limiting the rate of ion discharge. 
This space-charge effect is similar to 
that experienced within electron tubes. 

'ITre space-charge problem can be 
eountcred by combining the positively 
charged ions and the electrons shortly 
.ifter the two arc di.schargcd. 

► FIcctric Power Needed-'l'lie product 
of ion current and the voltage required 
to accelerate and discharge the propel- 
lant from the propulsion chamber rep- 
leseiits power which most be provided 
from within the spaceship. Stuiiliugct's 
mode! requites 7,000 to 8,000 hsv. of 
electric power for this purpose. 

Stuhliiigor rejects any comentioual 


power source, including an atomic en- 
ergy pile, as being far too heavy to gen- 
erate this amount of power over a pe- 
riod of a vear or more (requited for 
space tcavel)- 

► Free Power Available— Solar enet^-. 
howcs’cr, is a source of free power avail- 
able in outer space. .An area of 1 sq.m, 
teceises about 1 hw. of solar energy. To 
put this to use. Stuhlinger proposes to 
use fortv 50-ft--dia. parabolic mirrors to 
concentrate the sun 5 rays on boilers lo- 
cated at their focal points- Steam formed 
in each solar boiler would then power 
a small (200-kw.| turbo generator. 

Each turbo-generator and associated 
condenser would be mounted back of 
the mirror (shielded from the sun’s 
r.ivs) on a common axis with the boiler. 
The entire power package would rotate 
slowlv around the common axis, mak- 
ing the condensate flow to the edge 
where it would be pumped back to the 
boiler (see sketch, p. 81). 

The use of a large number of small 
turbo-generators, instead of fewer units 
of larger capacity, simplifies spaceship 
construction and makes it les.s vulner- 
able to serious power loss in the event 
it suffers a hit from a small meteor. 

•A power source employing thermo- 
electric couples, or solar batteries, would 
be far simpler than the turbo-generator 
poucqjlants, but the present efficiency 
of a tliermncoiiplc is only 10% of that 
obtainable with turbo-generators, and 
scmi-conductors now employed in solar 
batteries deteriorate under continuous 
cosmic rav bombardment- By the time 
a spaccsliip such as Stuhlingcr proposes 
i-. reads' to be built, these factors may 
have been improved. 

'I'o obtain the most efficient overall 
piopiilsion involves the optimization of 
mans factors. Stuhlingcr said. These in- 
clude; clioice of propellant, accelerating 
voltage, size of ion .sources and pro- 
pulsion chambers, and the upper and 
iower temperature levels of the turbine. 

I 'ot instance, a larger condenser pro- 
vides more efficient turbine operation, 
but increases the overall mass of the 
powcrplani and spaceship, reducing 
propulsive efficiency. 

► Propulsion Cliambcrs— Stuhlingcr's 
spaceship would cm))lov approximately 

1.000 hexagonal-shaped propulsion 
chambers, eacn measuring approximately 
Z in. across. 'Ilicsc would be clustered 
together in honevcomb fashion (see 
sketch, left). 

Cesium or rubidium v.ipor would cu- 
ter the individual propulsion chambers, 
each of which would contain a scries of 
electrically heated grids of platinum 
foil. .A negative accelerating voltage 
( — ZsO V.) would he applied to a coil 
near the output orifice of each chamber. 
Otlier coils, surrounding the platinvmi 
grids, would have high (12.000-v.) posi- 
tive potentials applied, to shape and 
concentrate the ion stream to prevent 
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Out of 9000 synchros recentJy supplied a customer 
for a single job, the rejection rate by his testing 
of some 20 characteristics was .095% on each test. 
Nearly of the rejections were on minute differ- 
ences of calibration measurements. 


By Customer's Testing - 
REIECTION RATE .00095 


According to the customer, “this is far below 
rejection rates of 20% and 30% which we have 
experienced with regard to other sources of 
supply for like items." 

A second customer reports that he has found CPPC 
synchros to have the next to the lowest rejection 
rate out of 500 suppliers. The only vendor having 
a lower rejection rate was a resistor manufacturer. 
(Names of both customers available on request.) 
It costs no more to have the best! For highest 
consistent quality and accuracy, specify CPPC, 


For full engineering information on size 
10, 11, 15 and 22 synchros of virtually every 
type and available for 3 weeks or less deliv- 
ery .write or phone, T.W. Shoop, Sales Mgr. 
Phone (.Suburban Phila.) MAdison 6-2101. 

West Coast Rep. Wm. J. Enright, 988 Ken- 
sington Rd , Los Angeles. Mutual 6573. 

Direct Export Sales inquiries to: Andrew 
S.Szucs, fnc.,50Btoad St., Mew York 4, N. Y. 



CLIFTON PRECISION 

CLIFTON HEIGHTS 



SOLAR POWERPLANT for spaceship uould employ parabolic mirror (o focus sun’s rays. 


its hitting the neg.itivcly cliargcd accel- 
erating electrode. 

Surrounding the discliargc orifice of 
each chamber would be a hot filament 
discharging electrons (much like an 
electron tube eatliodel into the atmos- 
phere to neutralize the charge of the 
ion stream. Neutralization vould take 
place approximately 1 in. behind the 
chamber's orifice. I'ilament tempera- 
ture would be controlled automatically 
to produce the same number of elec- 
trons and discharged propellant ions. 

► Spaceship Limitations— Because of 
limits imposed by space-charge effects 
and the low ion currents which can be 
achieved (550 amp.l, the electrically 
propelled space ship which Stuhlingcr 
described would achieve accelerations 
of the order of only 1/10, OOOG. 

This appears to limit its application 
to intcrorbital vehicles which start and 
end their flights in space where their 
weights arc zero, Stuhlinger savs. 

Unlike rocket ships which coast 
through most of their voyage, the low 
llmist available from electrical propul- 
sion requires its use throughout the trip. 
During the first half of the trip, the 
thrust des'cloped would be used to ac- 
celerate the space ship: during the last 
half, the ship would turn 180 degrees 
and employ its thrust for deceleration. 
Stuhlingcr said- 

Space Station Relay 

space station nut 22.000 mi. equip- 
ped with a lOO-ft.-dia. microwas’C 
"mirror" could successfully bounce TV 
signals across the ocean, employing 
only 3 50-kw. transmitter on the earth. 
Tliis was one of several possible space 
station relays described by Dr. John R. 
Pierce, director of electronics research 
at Bell Telephone t-ibs (see also AW 
\far. 28, p. 541. 

► Many Cliaimels. To emphasize the 
economic value of such a telav station. 
Pierce said that a 56-channel (two-wayl 
tians-Atlantic phone cable costs around 
S5S million, and that the space relav 
station could provide 30 times as manv 
channels. 

Tlie several po.ssible space station re- 
lays which Pierce described u-cre based 
on the following operating require- 
ments: !0<m. wavelength; 40-me. RF 
bandwidth (employing single side bandl; 

5- mC- s'idco bandu’idth; pulse-coded 
modulation, cmploving an eight-bit 
code: 20-db. RF .signal-to-noise ratio: 

6- db. RF noise figure for the terminal 
receiver;— 102-dbw, received RF signal; 
and 250-ft.-dia. antennas at earth termi- 
nal points. 

► Far and Near-lf the satellite were a 
l.OOO-ft.-dia. sphere made of suitable 
reflecting material, it could bounce 
signals across the ocean if orbited at a 
distance of 22,000 mi. from the earth. 
Pierce said. 


At this distance, it would have the 
same period of rotation as the earth, 
effectively remaining fixed relative to 
earth terminal points. Ilowcser, at this 
distance an extremely high-powered 
(10-megawatt) transmitter would be re- 
quired on the earth to provide required 
signal strength at the other terminal. 

This power could be greatly reduced 
(to 10(1 kw.) if the station orbited at 
2.200 mi., but then it would have a 
shorter orbit period, causing its posi- 
tion to shift rclatisc to the earth ter- 
minal stations. Thus several space re- 
lavs would be needed to assure that one 
of them was always within sight of the 
ground terminals. 

► Other Possibilities— To get around 
these limitations. Pierce considered the 
possibility of a smaller satellite, 22,000 
mi, out. carrying a lOO-ft.-dia. micro- 

This would permit earth transmitter 
power to be cut to 50 kw.. birt imposes 
orientation problems. The mirror must 
be continuously maintained in the 
proper orientation relative to the earth 
terminals within 1/20 degree, Pierce’s 
calculations indicate. 11c suggested 
some sort of automatic servo control to 
take out any satellite orbit perturba- 
tion.s caused by sun and moon gravita- 
tional effects. 

Tire orientation requirement could 
be eased if the satellite were equipped 
as a microwave repeater station, to re- 
ceive and rehroadc.ist the earth signal. 
If this were possible, earth transmitter 
power could be reduced to 100 watts, 
lire satellite, using a lO-ft.-dia. an- 
tenna. would transmit a very low (50- 
milliwatt) signal to the end terminal. 
Bv this means, an orbit deviation of as 
much as 360 mi. or an antenna tilt of 
as much as 0.95 degree could he tol- 
erated, Pierce said. 

Bv going to directional dipole arrays 
on the satellite and increasing its power, 


orientation problems could be further 
e.ascd, Pierce indicated. He concluded 
that when satellite space stations are 
practical, the radio relay service should 
add little to the cost or complexity of 
the satellite. 


Space Mouse 

.A tiny unniimncd earth siitellife, lit- 
tle more than a foot in diameter and 
orbiting 200 mi. out, could provide 
much useful information on cosmic radi- 
ations which never get through the 
earth's atmosphere, S. F- Singer told 
the IRE, 

Singer, a physics professor at the Uni- 
versity of Nlaryland, described a “mini- 
mum orbital unmanned satellite of the 
earth.” called "Mouse” for short. It 
would consist of a cylindrical case, hous- 
ing instrumentation, spinning on an 
axis like a gyroscope wheel to give it 
spatial stabilization. 

Carrying a 50-lb. payload. Mouse 
would follow a gradu,illy shrinking el- 
liptical jxith which would bring it 
down to earth in a few days or weeks, 
depending upon its starting .altitude. 
Despite a relativclv short life. Mouse 
would pay for itself in the upper atmos- 
phere data it could provide. Singer be- 
lieves. It would be equipped with cos- 
mic ray, aurora particle, and Geiger 
counters, a magnetometer to measure 
earth’s magnetic field, and other types 
of instrumentation. 

► Mouse Avionics— Mouse would circle 
the earth every 90 min. Measurements 
made during an orbit would be stored 
on magnetic tape or drum, then tele- 
metered down to earth in a quick burst 
when Mouse passed over the receiving 
station. Singer indicated. An FM/FM 
telemetering system might be used, but 
there may be problems arising from 
Doppler frequency shift due to satellite 
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WORTH INVESTIGATING! 

Excellently located modern airport. 

20 minutes to Washington, Baltimore, available lor lease — 


rtATWtes INCLUDE: 


Two 4000 tt. paved runways 
Complete aircraft servicing 
Steel hangar 

no- *100' with 20- lean-to 
Ten steel ‘T’ hangars 
508 acres with railroad siding 


One 60' s 24' steel building 
One 60' s 24’ concrete building 
Administration building 

Nearby: Ninety-five room, 
ultra-modern hotel 


rOR MORE^INTORMATIOH, WRITE:^ BO-SSM. ^AVIATIDK WEEK 


I velocity’ and ionospheric refraction, 
j Singer said. 

I Electric power to operate Mouse’s 
I telemetering transmitter, and a small 
' radar beacon to permit tracking by 
earth-based radars, will come from the 
sun's ravs, via solar batteries. (Supple- 
mental storage batteries would be used 
to handle peak loads.) 

By selecting an orbit wliich takes 
Mouse ov’cr both poles, one side of the 
satellite, containing the solar batteries, 
would always face the sun. Admitting 
that cosmic radiation deteriorates the 
semi-conductor now used in SQlar bat- 
teries. Singer said that this should not 
prmc a serious problem because of the 
I short duration of exposure. 

► IIo»’ Soon?-Small unmanned satel- 
I lites of this type ate capable of being 
built today , and at a cost in line with 
current rescarcli spending, symposium 
chairman Vactli said, and may be in 
the air w ithin three to five veats. \'acth 
is with the Navv’s Special Desiccs Cen- 

ilf emphasized that the opinion is a 
personal one and docs not necessarily 
I reflect Navy’s S’icws, however. 

New Avionic Diode 
Simplifies Design 

A new silicon diode with extreme 
broad-band characteristics has been de- 
v’clopcd by Sylvania Electric for use 
in radar recciv’ers, beacons, and coun- 
termeasures equipment, It is designed 
for video detwtors and mixers in the 
1 to I2.-l-knic. range. 

Unusual constmetion in the new 
diode reportedly permits considerable 
simplification in the associated crystal 
holder or co-axial "T" mixer. The new 
type construction, called ‘’Ttipolar,” 
provides three crystal connections in- 
stead of the usual tsvo. 

M'hen used as a video detector, the 
IF signal is fed into a center conduc- 
tor on one end of the crystal and the 
video output sigi’ial comes out from 
a terminal on the other end. ('ITie nictil 
civ’stal shell fomis the third terminal. 1 

When used as a mixer, the RF and 



I NEW TRIPOLAR DIODE (right! niakes pns- 
I sibic simplified huldei (left). 
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OPERATION: . 

opportunity; 



ENGINEERS 


We can't provide you with o successful career . . . thot's up to 
you. But it takes more than ability and hard work,— it takes op* 
portunity^— and that we can provide, for McDonnell Aircraft 
offers every chance for professional growth ond achievement. Is 
this your opportunity? 

• DESIGN PIONEERING, — our daring engineering pro- 
gram has resulted in many oviotion "firsts", . . . from 
the FH-1 Phantom, first Navy jet to lond on a carrier . . . 
to the F-101 Voodoo, world's most powerful fighter, now 
in production. 

• HIGHLY DIVERSIFIED BACKLOG,— emphasizing the 
brood scope of our engineering activities and the bright 
outlook of future job security in all phases of engineer- 
ing development. 

• OUTSTANDING ENGINEERING FACILITIES,— for both 
research and physical testing, enable our engineers to 
increase their technicol knowledge while providing them 
with the very best "tools of the trode." 

• ADVANCEMENT, — continual expansion of our three 
engineering divisions has mode possible rapid advance- 
ment tor many oble ond ambitious engineers. 

Today, new contracts are agoin causing orgonizational changes 
that will create mony responsible and stimulating positions tor 
STRESS ENGINEERS and other aircraft engineers. For further 
information, write: 

TECHNICAL PLACEMENT SUPERVISOR 
P. 0. Box 516, St, Louis 3, Mo. 




local oscillator signals ate introduced 
at one end, completing the circuit to 
the metal shell, while the resulting Ih" 
signal comes out the other end. The 
new Tripokr construction makes the 
crystals essentially a series instead of 
shunt-type dcsice. 

Sylvania presently is in pilot produc- 
tion on three types of Tripolar crystals 
suitable for video detector use, with 
mixer crystals slated for production 

The three video crystals now available 
can be operated over a temperature 
range of —40 to TOC, and reportedly 
have a minimum figure of merit (in an 
untuned broadband holder) of 10 at 
6.7T kmc., a tangential sensith’ity of 
-40 dbm, os’cr tlie frequency range. 
Characteristics of the indisidual tvpes, 
at25C are; 

• INJS8: 1-12.4 kmc.: 4,500 ohms, 
video resistance; no built-in d.c, return. 

• IN169; 3-12.4 kmc.; 18,000 ohms vi- 
deo resistance; built-in d.c. return, 

• 1N369A: 1-2.4 kmc.; 19,000 ohms vi- 
deo resistance; built-in d.c. return. 

Application engineering data is avail- 
able from Sylvania Electric Products, 
Electronics Div., Woburn, Mass. 

Avionics Industry 
Reports Expansions 

Hoffman Electronics Corp, Los An- 
geles, has entered the computer field 
with the purchase of Analyzer Corp., 
analog computer manufacturer located 
in the same city. 

By the transaction, Hoffman acquires 
all rights to the Nordsieck mechanical 
differential analyzer which has been 
used by Nortli American Aviation and 
several universities. Albert S. Cahn, 
former president of Analyzer Corp-, 
joins Hoffman as a consultant. Hoff- 
man expects to turn out its first pro- 
duction model within six months. 

Other avionics industry expansions 
include: 

• Mack Trucks, Inc,, has acquired 
White Industries, Inc., and Radio 
Sonic Corp., New York avionics manu 
facturers as the first major step in a 
long-range company diversification pro- 
gram. Tire two new additions will be- 
come the Electronics Division of Mack 
Trucks. Key executive posts in the 
new division will be fillM by Robert 
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How G-E drive provides jet engine starting 
and a-c power from one engine pad 


Having only one engine pad available for both jet 
engine starting and a-c power, Douglas Aircraft faced 
a difficult problem in the design of the A4D Skyhawk. 
The flexibility of the General Electric 9 KVA hy- 
draulic constant speed drive permitted the addition 
of starting gears with no performance penalty and 
only a small increase in weight. 

Ideal for airborne applications, the G-E constant 
speed drive features a ball piston design that provides 



light weight and high reliability due to the small num- 
ber of moving parts and simple mechanical operation. 
Drives can be supplied from 9 KVA to 60 KVA for 
most engine speed ranges. 


FOR SPECIFIC INFORMATION on how the General 
Electric hydraulic constant speed drive can be tailored 
to your particular application, contact your nearest 
G-E Apparatus Sales Office. 


"^x>gress k Ovr Most Important T^duef 

GENERAL® ELECTRIC 






New USAf—G.E. maintenance techniques give F-86D’s 

30% INCREASED AVAILABILITY 


At Hamilton AFB, California, special jet engine maintenance 
crews cut 325th FIS operating costs, manpower requirements 


The Air Force’s 325th Fighter Interceptor Squadron now 
has a JO% higher North American Aviation F-S6D "in 
commission'’ rale and its maintenance costs and man> 
power needs have been reduced. These benefits are a 
direct result of entirely new J47 engine maintenance 
procedures initiated by personnel of the 325th andG-E jet 
service engineers. 

ONE USAF MAINTENANCE CREW, for example, now 
handles the squadron’s J47 engine removal and replace- 
ment work. Previously, many F-86D crews were usrf for 
this job. But the new "special" crew— besides reducing 


manpower requirements — has cut engine removal time to 
as low as 30 minutesi 

A SPECIAUZED 7-MAN RUN-UP CREW also handles en- 
gine testing for all squadron aircraft after the F-86D’s 
have been reassembled following inspection. Before, 20 
men handled all squadron run-ups. 

Savings realised by the 325th are but another example 
of how G-E jet service engineers are constantly co-operat- 
ing with the Air Force. To G-E jet representatives in the 
field — increased aircraft availability and reduced jet en- 
gine maintenance time are prime objectives. m.* 


Tigress Is Our Most Important Product 


GENERAL 



ELECTRIC 





HIGH PERFORMANCE 


PRESSURE 


These recently developed aircraft pressuie 
switches cover operating points within the entire 
range of inches of water through 3000 psi. Con- 
struction materials are compatible with operat- 
ing media encountered in current and foreseeable 
aircraft applications. Design features permit all 
switches to meet or to exceed the requirements 
of MIL-E-5272A and other applicable perform- 
ance specifications- The three iEustrated here are 
widely adaptable for specific applications — 
demonstrate the high performance standards of 
our complete line. 

Our long experience and extensive facilities for 
developing, manufacturing and testing pressure 
switches for modern aircraft can be helpful to 
you. Engineering counsel is at your service. 
Please direct your inquiry to our headquarters 
plant, Danbury, Connecticut. 






MANNING, MAXWELL A MOORE, INC. 

AIRCRAFT PRODUCTS DIVISION . DANBURT, CONN. • STRATFORD, CONN. • INCLEWOOD, CALIF. 


OUB AIRCRAFT PRODUCTS INCLUDE: TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS • ELECTRONIC AMPIIFIERS 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS ■ PRESSURE GAUGES 
THERMOCOUPLES • HYDRAULIC VALVES . JET ENGINE AFTERBURNER CONTROL SYSTEMS. 


G. Kramer and G. E. Pray, former 
heads of tlie two concerns. 

• EIcctroData Corp., Pasadena, Calif., 
maker of computers, will build a new 
-t0,000-sq. ft, plant in Pasadena to be 
located at 460 No. Sierra Madtc Villa. 
Slated for completion in August, plant 
will more tlian double firm’s previous 
production facilitics. 

• Westinghouse Electric’s Electronics 
division will build a 350,000-sq. ft. 
plant adjacent to the company’s Ait 
.Arm division at Friendship Aiqiort, 
Baltimore. Full occupancy and oi>era- 
tioii is c,s|jcctcd by next Januars-. 

• Topp Industries, Inc., Las Angeles, 
has merged with Bonner Machine 
W'orks, Inc,, asionic svstems maniifac- 
turer. B. F. Cira, president of Bonner, 
will become president of the new 
merged operation, while i-I. J. Petersen, 
former president of Topp, becomes 
cxccuthe vice president. 

• Dallas Avionics, Inc., Dallas, manu- 
facturer and distributor of airaaft com- 
iminitation equipment, has been 
elected to membcrsliip in RTCA. 

• General Electric’s Heavy Military 
Electronic Equipment Dept, will erect 
a new 69,000-SQ. ft. addition to its 
“systems center,’’ to house marketing 
and engineering activities. Occupanev 
is expected by the end of this year. 

^ FILTER CENTER ^ 

> >006 00 1 ^ 
►Texas Is Happy— Texas Insfmincnts. 
Inc., is now the nation’s (and probablv 
the world's) largest producer of traiis- 
istor.s, according to a company official. 
TI also is the country's only source of 
high-tcmperafiite silicon transistors in 
production quantities, a distinction it 
lias held for nearly a sear but which 
competition may soon force it to rclin- 
qiiisfi. Under Signal Corps sponsorehip, 
IT is developing three new types of 
silicon transitors. 

► Boeing Arouses Curiosity— Boeing ex- 
hibit at the recent national IRE show 
in New York aroused considerable 
curiosity, because the company had no 
avionic equipment or products on dis- 
play and had nothing to peddle except 
an idea. Boldly set out over a vibrating 
two-dimensional plywood model of the 
Bomarc missile were the slogans: 
“Guided missiles ate rough on elec- 
tronic components," and “Vibralion- 
jiist one problem in missile electronics 
design.” 

► Transistor Bibliography Available— 
"Transistors and Tlieir Applications,” 
a bibliography covering the period of 
1945-53, is available gratis as long as 
the supply lasts. Write to Technolog- 
ical Instifiilo Library. Nurthwesteni 
University, Evanston, III. 



FULTOK SYLPHON DIVISION BRIDGEPORT THERMOSTAT DIVISION 
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Does your plant equipment 
need modernization? 


Investigate the advantages 
of the U.S.L leasing plan 




.■Sir' 


tes Leasing Corporation will buy tlic machin- 
ery or equipment you select, from the manufacturer 
or dealer of your choice, at the price you have 
agree, I upon... anil plaee it in yout plant on lle.xible 





iss? 


ASK FOR OUR 1955 LEASE PLAN 



Radar Syatam{a| 
Traflie Conlrol#*? 
Communicatiena 
Navigational Aida 
Countar moaauraa 


Ouerj30'#Kn£^^^^rience jp ^kctronic WWJ 

RESEARCH • PRODUCTION 

Addres^nquiries to 

(TEWART-WARNER ELECTRl^C •* Government Contrael Departmer 
Division of Stewert-Warner Corp. • 1300 ^orifi Kettrter Ave. • Chicago 51, llllnela 


"Sentinels of Security” 


In strategic locations across the free 
world our sentinels of security scan 
the skies . . . stand ready day and 
night to protect our frontiers and cit- 
ies, Your confidence is assured in elec- 
tronic devices engineered by Stewart- 
Warner Electric imagination and 
produced with Stewart-Warner 
Electric precision. 

STEIURRT 

UJRRRER 

ELECTRIC 



FINANCIAL 



Twi s t Wi re 


3 Times fester 

with 



ROBINSON 
WIRE TWISTERS 


Split second whirling action 
safety wires 3 engines in time 
required for one by any other 
method. Saves as much as $140 
per engine assembled. 
3-Tools-in-l: Pliers . . . Cutters 
. . . Twisters. Side cutting. 
Permanent bronze bearing. 
Jaws lock on wire, can’t slip oS. 


Used throughout the world for 
all aircraft assembly and main- 
tenance. 

9''S!endernose. wt. 12o2. $19.50 
12" Standard, wt. 15 oa. $20.50 


Unconditional Gtiarantce.' 
Write for details. RALPH C. 
ROBINSON CO., Box 494B, 
North Sacramento 15, Calif. 


Trend in Aircraft Earnings 


Number Reported net Book Net Percent 

of lucomc .\ftrn: Aucts Return 

Cmiiivmi.v laws (000) fan. 1. (000) onSalcs 

1948 27 S 17.721 $601,773 1.4 

I9i9 27 47,370 580,594 3.3 

1950 29 84.585 592,615 4.5 

1951 53 62.679 686,747 2,2 

1952 37 127,167 712,084 2.4 

1955 38 176,273 875,191 2.4 

1954 38 271.983 990,883 3.8 


■ Prime biiildcn and parts manufacturer.'. 

SOl'RCE: .Vatlniial Cih- Bank Letters, .Vatioiiai Cih- Bank, 
,Vciv York 


Rch 

Net 


Aircraft Profit Rise Best in U. S. 


Aircraft industry earnings for 1954 
were outstandingly good. They showed 
liighct gains over 1953 than all other 
industrial groups. 

This accomplishment stands out in 
the anmral summary put out by the 
hirst National City Bank of New York 
(formerly National City Bank), a recog- 
nized source in measuring earnings and 
rates of profitability for all industry. 
I'or 1954, it covered 3,442 companies. 

► Big Jump— The aircraft group— 38 
prime builders and parts manufacturers 
-recorded a new peak in net income 
after taxes. Net was S272 million, up 
some 54% over 1953. 'ITiis i.s in keep- 
ing with the expectations spelled out 
in this space last vear {AW May 10, 
1954. p. 83). 

The gain «-ds by far the best among 
industrial groups— all manufacturing 
u)in|),niics (1,778) averaged a 4% in- 
crease in net income for 1954 over 1953 
—but percentage return on sales was 
only 3.8, compared with 5.9% for all 
manufacturing companies. 

The sharp gain in net income was 
largely due to the complete lapse of the 
excess profits tax for most companies. 
(Corporations on a fiscal year basis felt 
EPT for a limited period during the 
year.) 

The 3-8% average net profit margin 
for the aircraft group compared to 2.4% 
in 1953. For all manufacturing enter- 
prises, the 5.9% net profit margin 
compared with 5.3% the previous year. 

Aircraft profit margins were higher 
in 1950— then the average figure was 
4.5%. The accompanying table shows 
the trend for the years 1948-1954, as 
reported by National City. 

► Not Always High— The tabulation 
shows that the aircraft industry has not 
always been prosperous and only in 


recent years has been able to generate 
teal earning power. 

For example, in 1948, just emerging 
from tire postwar slump, the industry 
(some 27 companies) showed $17.7 
million in aggrc^tc earnings. But rapid 
increases in earning power continued, 
until 1954 results showed a better than 
15-foid gain over 1948. 

At no time were net profit margins 
on sales excessive; in fact, they have 
been consistently below the average 
experience of all inanufactiiting corpo- 
rations. But increasing and susfained 
volume of sales (with the added impact 
in 1954 of no EPT) has made possible 
a rising curve of earnings. 

► Return on Assets-ln still another 
incasuce, the aircraft group did quite 
well last year. Tliis is the percentage 

For 1954 the 38 aircraft companies 
in the National Ci^ Bank compilation 
showed a return of 27.4% in this re- 
spect as compared to 20,1% for 1953. 
In both years this was the highest of 
any of the industrial categories shown. 
All manufacturing groups averaged only 
12.4% on their book valuations last 

But it is imporfant to note that for 
many years tlie aircraft industry has 
experienced far lower and even sub- 
marginal returns on the investment. 

Another interesting trend that can be 
observed is that the aircraft industry 
has consistently maintained its capital 
expenditures, thus constantly augment- 
ing its property accounts. In other 
words, the aircraft industry is becoming 
less dependent on facilities obtained 
under government lease. 

► Valuation and Depreciation— Book 
I'aluation and the return realized on it 
may have specious qualities in measur- 
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Another turboprop first by Aeroproducts! 



NAVY R3Y TRADEWIND WITH 
AEROPRODUCTS TURBOPROPS 
COMPLETES RECORD HOP! 


Coiivair eighty-ton cargo-transport, powered by Allison gas 
turbine engines and Aeroproducts tiirbopropellers, flies 
coast to coast in six hours for seaplane record 


Aeroproducts turbopropellers made flight history 
again February 24 when they helped power the 
Navy’s giant R3Y Tradewind on the first cross- 
country hop of a turboprop seaplane. The 80-ton 
Tradewind flew non-atop from San Diego, Cali- 
fornia, to Patuxent River, Maryland, in six hours. 
A cargo transport, the R3Y sets the trend toward 
wide use of turboprop engines and turbopropet- 
lers. This pioneering flight fll^a^ marks another 
first for Aeroproducts, In 1945, an Aeroproducts 
turbopropeller was used on a Convaij F-81 in the 


first flight of a turboprop-powered plane in the 
United States. In fact, Aeroproducts turbopro- 
pellers have more flight time than any other 
American-made turbopropellers. 

But turbopropellers are just a part of Aero- 
products’ contribution to safer, more efficient 
flying. Aeroproducts is ready now to meet your 
specifications for other propellers, air-driven emer- 
gency generators, air-driven hydraulic pumps, 
actuators, other aircraft components still in 
the development stage. Call or write for details. 
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Fibergiqss-Silicone Laminated Tubes, Ducts and Sleeves 


. . . Tough and durable Actionflcx Fiberglass-Silicone 
laminations* are the answer for many aircraft engineering 
problems. Actionflex is extremely light weight and flexible. 
Vibrating parts can be connected without corroding, 
cracking or delaminating. The use of standard, 
or special couplings and bonds designed to fit engineering 
specifications is an important feature of Actionflex. 
*Aelionflex now available in flureearbon ossemblies. 


Wsit our boofhl 


A 





For further Information about Actionflex, contact the representative neorest you. 

NEW YORK. N. V.— M- Raymond Kallman. 35 West 53rd Street tPLoza 7-0524) • BUFFALO, N. V.— Viking Tool k Steel 
Company. Inc., 1034 Niagara Street (Summer 227S) . WASHINGTON. D. C.— R. E. Harmon. 1500 Massachusetts Avenue. 
N.W. (Hudson 3-4167) > DETROIT. MICH.— Old Ironsides Company, I6S40 Kercheval Avenue. Crosse Poince 30. Mich. 
(Tuxedo (-7906) . GRAND RAPIDS. MICH— The Loye Company, 425 Lyon Street. N.E. (Glendale 4-3383) ■ INDIAN- 
APOLIS. IND.— Jack Dustman & Associates. 125 West 30lh Street (Hickory 9244) . WICHITA. KAN— D. & O. Engineer- 
ing Company, 706 North Broadway (Amhursl 5-0321) • FORT WORTH, TEX— Adco Industries, 3414 Camp Bowie Boule- 
vard (Fannin 3339) • LOS ANGELES. CALIFORNIA— Airtte Engineering Corp., 3516 £. Olympic Boulevard (Angelus 
4137) . SEATTLE, WASH.— Scatronics, Inc., 65 Marion Street (Main 5046) 

ACTIONFLEX Division, ORCHARD INDUSTRIES, INC., Hostings, Michigan 
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ins aircraft profitabilits . For one thing, 
valuation put On property and equip- 
ment h primarily one of judgment, and 
depends on which of a number of de- 
preciation standards is utilized. 

Retirements of machinciy go on con- 
stantly. although not fully depreciated 
on the books. Property' completely 
written off continues to be used. 

Most important, technological ad- 
vances are so far-reaching that they dic- 
tate the introduction of the most 
advanced facilities available. Capital 
expenditures of this type help make 
possilale mote efficient jiroduction and 
improved aircraft types at relatively 
lower costs to the government. 

► Renegotiation to Come— There can be 
no doubt that aircraft earnings were 
very good last year. But as pointed out 
here a year ago; "Ultimate results will 
... be influenced hv the course of 
contract price redetenniuations and sub- 
S^uent lenegohation. But renegotia- 

sales and earnings are recorded for 1954. 
So adjustments, if found necessary, may 
have the nature of a delayed reaction.” 

Since tliat was written. Grumman 
.Mrcraft Engineering Corp. was con- 
fronted with a S7I0.000 renegotiation 
refund covering 1951. McDonnell Air- 
craft Corp. has appealed a Chicago 
Regional Board refund decision for an 
undisclosed amount. 

It BOW appears jirohable that re- 
negotiation refunds may be required 
of other aircraft companies up to and 
including 1954 results. This is the major 
qualification tempering the outlook for 
the aircraft industry at this time. 

Sales .should be well sustained for 
1955 and net earnings, on average, 
should be of the same measure as last 
vear, not taking into account contract 
price redetermination .uid renegotiation. 

-Selig Altschul 


REMEMBER... 

When you plan to move or change 
jobs, be sure to give us at leost 
ten days' notice so there will be no 
chance of your missing any copies 
of AVIATION WEEK. 

Please send your change of ad- 
dress, together wHh old address 
to: 

AVIATION WEEK, Subscription Service 

DON'T FORGET TO NOTIFY YOUR 
POSTMASTER, TOOI 


ENGINEERS 

AND 

SCIENTISTS 

You’ll find at 

C O N V A I R 


ENGINEERING FOR 
THE FUTURE 


CAREER OPPORTURITIES EXIST IR: 


(EIIID)NIMICS 

Aero Analysis Theoretical Aerodynamics 

Performance Experimental Aerndynainics 


AEROPHVSICS 

Stability and Automatic Control Armament Analysis 

Aero-Electronics Electronic Computing 


PROPULSION 

Propulsion Research Propulsion Development 

Environmental Controls Systems Development 


NUCLEAR PHYSICS 

Theoretical Nuclear Physics 
Experimental Nuclear Physics 


STRUCTURES ENGINEERING FOR AIRCRAFT 

Stress Analysis Rutter and Dynamics 

Structural Research Structural Loads 


DESIGN for AIRCRAFT and NUCLEAR APPLICATION 

Airframe Structures Electrical 

Thermodynamics Electronics 

Mechanisms Equipment Design 

Power Plant Installations 


ENGINEERING TEST 

Flight Test Instrumentatien Data Reduction 

fluid Dynamics— Electronic. Electrical— Strnctural 

It is required that applicants for these positions hove 
forcnal educotlon in Aeronautical, Mechooicol, Civil or 
Electrical Engineering, Physics or Molhemolics— or pro- 
fessional experience in one of the fields above. 

At CONVAIR you have an excellent opportunity to do 
groduale work-in plant or in evening college. CONVAIR 
offers liberol trovel ollowonces, paid vocolions, excel- 
lent insurance and retirement progroms. 

Send Resume to M. L. TAYLOR 
CONVAIR, Engineerins Personnel Dept. NN 
FORT WORTH, TEXAS 


c O N V A I R 

* ”f|)YT~wVRTH, TEXAS 
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PROGRESS . . . join the engiueering; staff of ARO, 
INC., operating contractor for AEDC. in its chal- 
lenging. interesting work of fuitliering asiation 
advances in its unique transonic, supersonic and 
hypersonic development laboratories- 

PROGRESS - . . insure your personal progress in 
the field of aviation by investigating the staff op- 
portunities now available with ARO, INC. Es- 
tablish your career in the stabilized future of 
Research and Development. 


Write Lee C. Kelley, Jr., Box 162, Tullahoma. 


yi €2i. / A C cx. 

rULLRHOMR. reRN£SS££ 

ARNOLD ENGINEERING DEVELOPMENT CENTER 


Parker 

I Aircraft Co« 

Is Seeking QuoUlied 

PROJECT DESIGN 
TEST ENGINEERS 


DEPARTMENT MANAGERS WANTED 

1. AIRfRAME 2. ACCESSORY 

3. INSTRUMENT 4. ELECTRONICS 
DEPARTMENTS 




^rh»r Airtra^C^^^r Will C«ntury Slvd., . 

btspon t.mi j 


1 Pork Rldg4, Illinois 

(O'Hara Fisid) | 


ENGINEERS 

for 

AUTOMOTIVE 

and 

BODY STRUCTURES 

• Research 

• Development 

• Design 

• Testing 


CHRYSLER 

CORPORATION'S 

anding laborator 

DETROIT 


Permanent 

openings 

for 

MECHANICAL 

AERO 

METALLURGICAL 

ELECTRICAL 

CHEMICAL 

ENGINEERS 

For interview dates 
on the WEST COAST 
Call or write 

Mr. I. E. Remy 
Los Angeles Office 
Phone : RAymond 3-2581 
Extension 275 
or write: Box 2798 
Los Angeles 54 


FUTURE HELICOPTER PASSENGER 
PROGRAM HAS OPENINGS FOR 
Helicopter Pilots— Mechanics 


LOS ANGELES ^IRWAYS, INC. 



SALES ENGINEER WANTED 
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with forceful, ereotive thinking are 
the key to Goodyear’s progressive 
research and development programs. 


ENGINEERS 


Positions are open to qualified engi- 
neers in these fields: 


Send a resume of your qualifications c 
request application — 


C. G. Jones. Solory Personnel Depot 


AVIATION 


<, April 2S, 1935 
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YOUR 
CALLING CARD FOR 


A BRILLIANT FUTURE... 


Bcndix Missile Section is a major contractor in the U. S. Navy’s guided 
missile program->a pan of the ’’new took" in our defense plan. Our 
expanding program has many opportunities for senior engineering 
personnel: Electronics Engineers, Dynamicists, Servo-Analysts, Stress 
Analysts. Project Coordinators, and Designers. Take time now to look 
into the opportunities which Bendix can offer you. Write Employment 
Dept. M. 401 Bendix Drive, South Bend, Indiana, 
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IT’S YOUR MOVE! 


ENGINEERS and SCIENTISTS 

Openings in the Boston Area for Electronic, 
Electro-Mechanical Engineers and Applied Mathematicians and Physicists 



Arrange your confidential interview with RCA Engineering Management 




RADIO CORPORATION of AMERICA 

ENGINEERING PRODUCTS DIVISION CAMDEN, N.J. 
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P. 0, BOX 5907 
DALLAS, TEXAS 


Announcing an Opening in 

STRUCTURES 
RESEARCH at the 

Rand Corporation 

Santa Monica, Calif. 

Research is being conducted in the application of optimum design 
principles to structures for future aircraft. Specific structural 
designs, as weil as general oppiications, are being studied. An 
important phose of this work is concerned with the interpretation 
of structural behavior in terms of basic moterial properties, includ- 
ing fatigue strength and stress-strain-time relationships at elevated 
temperatures. 

Industrial experience in aircraft structures is desirable but not 
mandatory. 

Openings for a PROPULSION ENGINEER and an AERO- 
DYNAMICIST will be announced shortly. 

Inquiries may be addressed to: 

Dr. R. S. Schoirer, Aircraft Division 
The RAND Corporotion 

1700 Main Street, Santa Monica, Californio 


Assistant 

Service 

Manager 

With broad experience in aii- 
croft hydrauUc maintenance, 
production, design or develop- 
ment to supervise the cdrcrait 
service department for a lead- 
ing manufacturer of hydraulic 
equipment. Engineering degree 
or equivalent, an aggressive 
apptooch to service problems, 
and the initiative to obtain solu- 
tions are requisites. Scdory 
commensurate with responsi- 
biUties and performance. Loco- 
tion Midwest Write, including 
resume ei experience and edu- 
cation to 
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pacing csnada’s growth 
creating engineering opportunities 


FOR MISSJLE DEVELOPMENT SUPERVISORS 


IISSILE TRIALS PROGRAM COORDINATOR 



DEVELOPMENT LABORATORY SUPERVISOR 



ELECTRONICS SUPERVISOR 


The future potential for those engi- 
neers who join Canadair is aa apparent 
as the rapid industrial expansion now 
in progress in Canada itself. 

Along with Convair and Electric Boat 
Company, Canadair is a division of 
General Dynamics Corporation, with 
the vast and varied facilities of each 
at its disposal toward the manufacture 
of military and commercial aircraft 
of all types. 

On Canadair's engineering staff are 
men from ail parts of the globe, con- 
tributing a wealth of new ideas and 
stimulating new thoughts on engineer- 
ing practice. 

The location is adjacent to a residen- 
tial community where housing at mod- 
erate cost is readily available. The 
heart of historic Montreal is less than 
6 miles away, and hunting, fishing and 
other outdoor recreations are near at 
hand. Generous relocation assistance 
will be given those who join the staff. 



If you qualify for one of the positions 
listed above, please send a complete 
resume to E. H. Higgins, Chief Project 
Engineer, Dept. E-5. All replies will 
be held in strict confidenee. 


C-L 


CANADAIR 

LIMITED 

P.O. Bex 6087, Montreal, P.O./ Canada 
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HELICOPTER 
field service 
representatives 


Unusually interesting jobs working on rotary 
wing aircraft made by the world's pioneer in 
helicopters. Assignments will take you to 
many parts of the globe — here and overseas. 
Excellent salary plus travel expenses. High 
school graduates may qualify if they have 
some additionol training. A & E license is 
required; previous helicopter experience is 
desirable. 


Please send complete resume to Mr. James Purfield 

SIKORSKY AIRCRAFT 

Bridgeport T, Connecticut 



DEVELOPMENT PROGRAM IN 


MILITARY 

WEAPONS 

SYSTEMS 



for staff assignments 



REAL CAREER OPPORTUNITIES 



Similar opportunitisB also avail- 
able at West Orange, N. I. and 
Eglin Field, Florida Laboraiories 


VITRO LABORATORIES 



9<2 WAYNE AVE. SILVER SPRING, MD. 

Wif4td>M 



POSITION AVAILABLE 

SUPERVISOR 

WITH IXflKIlHCt IK 

GAS TURBINE 

ASSEMBLY - TEST ond OVERHAUL 


5IN0 RldUMf OR APFLY 

CONTINENTAL AVIATION 
ENGINEERING CORPORATION 




AEROTRONIC, INC. 


FINANCING AVAILABLE 
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ENGINEERS 

LONG-RANGE, 

CONTINUING 

OPPORTUNITY 

FOR 

ELECTRICAL 

AND 

MECHANICAL 

ENGINEERS 






OPENINGS EXIST FOR— 
COMPUTER ENGINEER 



MAGNETIC AMPLIFIER 
SYSTEMS ENGINEER 



LIQUID PROPELLANT 
ROCKET CONTROLS 
ENGINEER 



Technical EiRplayment Department 
Box 25S-AW 

Bemlix Products Division of 
Bendix AviatiDD Cerporation 
401 North Bendix Drive 
South Bend 20, Indiana 


We guDmntee you on imniedioto reply 



32 Open 

for ^ ENGINEERS 


• Airframes 

• Stress & Weights 

• Materials & Laboratory 

• Power Plant Design 

• Power Plont Operation 

• Hydraulics & Controls 

• Electrical, Radio & Instrument 

• Liaison 


IF you want immediate employment in an area where new 
horisons are opening in aviation, including latest develop- 
ments in in-llight refueling— IF you want to live in the Sunny 
South— IF you have experience in aircraft for any of the 
positions listed above, send a resume of your qualifications 


MR. A. V. WELSH 

Employment Manager 
P. O. Box 2287 


" AIRCRAFT CORPOR 


aircraft CORPORATION 

/tU. 
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is YOUR FUTURE as promising 

as a HELICOPTER'S? 

I We Ihink the future of the helicopter is virtually un- 
limited. Why not moke your future fust as promis- 
ing? 

SIKORSKY, pioneer helicopter manufacturer, 

TEST ENGINEERS 
DESIGN ENGINEERS 
DEVELOPMENT ENGINEERS 

to do important work in the fascinating and fast- 
growing helicopter field. Expanding military and 
commercial requirements ore a challenge to skilled 
men — offer excellent opportunities to further your 
professional stature. 

Engineers whose abilities or experience qualify them 
for these responsible positions will enjoy o well- 
rewarded career with a secure future and many ben- 
efits for themselves and their families. 






SIKORSKY AIRCRAFT 

Bridgeport 1, 


Connecticut 


F-101 and F3H 

EXPERIMENTAL 

AND 

PRODUCTION 
TEST PILOTS 

teers with a preponde 

FLIGHT 
TEST ENGINEERS 

An accelerated flight test program hos created a number of responsible 
positions at oil levels of skill for Flight Test Engineers. Will include 
planning, scheduling af tests, data reduction, selecting proper equip- 
ment, preparation of reports. Applicants must hove minimum one year 
experience. Engineering degree desirable but not essential, 

For more Mormotion about these positions, write to: 

TECHNICAL PLACEMENT SUPERVISOR 
BOX 516, ST. LOUIS 3, MISSOURI 

iixftd&an 


AIRCRAFT DEALERS 


WE SELL 

BUT • LEASE • TRADE . FINANCE 

MUtTI-EKGINE AIRCflAFT 

W£ OWN THE 
AIRCRAFT WE OFFER 




NAVCO 


OC-l LOBESTER 1 
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the •na'me's Drake . . 



I didn’t change my 
name like that rascal 
Mngriditchain, I mean 
Martin, but... 



had appropriated almost the 
entire advertising budget 
for March to chat about 
clianging his name and to 
invite his friends and 
customers to telephotie liim, 

1 couldn’t help doing the 
same thing myself . . . 

For, though I'm a General 
Manager instead of a 
salesman these days, I'm still 
a salesman at heart . . . and 
anyliow, a G/M ought to 
have the riglit to invite 
his old friends to call him 
anytime they need help 
or engines or just want to 
chat, shouldn’t he? 

Best regards, 

W F. '‘Bill” Drake 


Yes! the name is 
Steward-Davis Inc. 

for Pratt & Whitney 
and Wright custom 
engine overhaul and 
the telephone number’s 
PLyniouth i-31U 
Gardena, California 
POWEBPLANT CLASS 1 S 2/NO LIMITATIONS 
AVIATION WEEK, April 25, 1955 


^ Creative CngiHeering ^ 
^ Opportunities with kepublie ^ 




a 1 

I 

n^gMajotM-MC /« R/g/t raar/w' ^ 


^4 W'v^.'x.-^-v’v^'W'V'v'V'V'V'vV* 


TWO DIBS BEECHCRAFTS 

fOR SALE FOR LEASE 

feeierick 6. Ayer 

a NEW p a w'’9a5-i4e engines 


ATLANTIC AVIATION CORP. 





STAFF DESIGN ENGINEER 

The Research Laboratories of Bendix Avia- 
tion Corporation is offering an exceptional 
opportunity to an ambitious, alert engineer 
who is seeking professional recognition in 
mechanical, hydraulic, and electro- 
mechanical design. 

lechnleaHy snd >• Inleceiled in posHloo ol prominence by the ex- 


6ENDIX AVIATION CORPORATION Research Laboratories Oivision 


Celanese Corporotion 

hoe switched its 

LODESTAR ENGINE OVERHAULS 

ENGINE "works 


".as.!-- 


IS NEW^EQUIPMI 


Lodestar Engine Overhauls 


SPARKPLUGS WANTED 


AIRPLANES WANTED 
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AIRCRAFT PARTS! 

ALL UNUSED! Immediate delivery from one of the 
world’s largest stocks of aircraft parts! 


BENDiX-ECLIPSE 



COMMERCIAL AIRCRAFT PARTS CO. 

(Formerly Commercial Surplus Sales Co.) 

4101 CURTIS AVE., BALTIMORE 26, MARYLAND ♦ TELEPHONE: CURTIS 7-3300 
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LIAISON ENGINEERS 


Musi have at least two years oi college engineering training and 
knowledge of manufacturing processes and methods. Actual design 
experience is very desirable. 


Write in confidence to: 

TECHNICAL PLACEMENT SUPERVISOR 
Box 516 St. Louis 3, Missouri 

McDonnell 

AIRCRAFT CORPORATION 


Aircraft Instrument Shop 

FOR SALE or LEASE 


Large fully-equipped 250-man CAA cer- 
tificated airline instrument shop in full 
operation. Can be utilized outside United 
States. Long term credit, trade or other 
arrangements with responsible principals. 


LODESTAR 

• NEW CUSTOM INTERIOR 

• TV-FM CABIN RADIO RECORDER 
I AIRFRAME LOW TIME SOH 

s DUAL FUEL SYSTEM 
s DUAL FLIGHT INSTRUMENTS 

• WRIGHT 1820-66 ENGINES 


Leenvard 

AERONAUTICAL 

>. O. Bg> 210 FORT WAYNE, INDIANA 


ENGINE WORKS 

Lambert Field, St. Uuii, Missaurl 

R1820 
R 1830 ip” 

OC-3 Ow»eri— Writ, lot out DC* “aln. 
evgluotloB torin, and englno exhange plan. 


19S0 NAVION 260 


GEORGE H. BAILEY COMPANY 

FORT WAYNE, INDIANA 


AIR REDUCTION COMPANY 
DC-3 Engine Overhauls 



CAA APPROVED REPAIR STATION- 
AIRCRAFT, RADIO AND INSTRUMENTS 
Dealers for Lear, Collins & Bendix Radio and 
Eclipse-Pioneer Instruments 

SOUTHERN CALIFORNIA AIRCRAFT 
CORPORATION 
Ontario International Airport 
Ontario Californio 


PBY-5A AND LUXURY TYPE '‘LANOSEAIRE" 
CESSNA AIRCRAFT DEALER 


I Fully equipped to do Maintenance and 
Overhaul on oil types of Aircraft 
I Ultra Modern Interiors and Conversions 






THE PROOF IS IN THE PACKAGES! 


Rohr has won fame for becoming 
the world’s largest producer of 
ready-tO'inscall power packages for 
airplanes — like the Lockheed Con- 
stellation, Douglas DC-7, the all-jet 
Boeing B-52 and other great military 
and commercial planes. 

This, we believe, is proof of Rohr’s 
engineering skill and production 
know-how. But it’s not the whole 
story. 


Currently, Rohr Aircraftsmen are pro- 
ducing over 25,000 different parts for 
aircraft of all kinds . . . many of these 
calling for highly specialized skill 
and specially engineered equipment. 

Whenever you want aircraft parts 
better, faster, cheaper — call on Rohr. 
The proof of engineering skill and 
production know-how is in the thou- 
sands upon thousands of power pack- 
ages that have made Rohr famous. 
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AIR TRANSPORT 


Summer Air Traffic to Reach New High 


Lack of equipment, crews limiting factors in boom ; 
carriers expecting minimum 10% business increase. 


By Craig Lewis 

This summer— the big season in air- 
line travel— will be the biggest the air- 
lines have ever had. 

Capacity will be increased about 
10%, and the traffic is still expected to 
be so heavy that it is estimated that the 
carriers will have to operate as much 
as $% below the traffic potential just 
because there will not be enough air- 
planes and crews to handle the crowds 
on high density routes. 

U, S. airlines are in the midst of a 
substantial boom in traffic that probably 
will result in a very much improved 
profit picture this year. 

There arc numerous unanswered 
questions involved in .assessing the fac- 
tors behind the boom and the prospects 
of its liolding up. But most observers 
agree that the increased traffic and an 
increase in load factors-a key to profits 
—arc going to solve last year’s problem 
of narrowed profit margins. 

Predictions for a big summer arc 
based on various signposts. An accurate 
one is the phenomenal turn first quarter 
traffic has taken, continuing the trend 
that started last fall (AW Apr. 18, 
p. 124). Even if the airlines merely 
retain gains already made in 1955, the 
year’s business would set records. 

'Mass Migrations' 

Industry experts, wary because of 
some uncertainty over just what facton 
must be considered in making predic- 
tions, figure that traffic will increase 
more than 10% in domestic and in- 
ternational travel. Fairly conservative 
forecasts are 18.5 billion domestic pas- 
senger-miles and 4.2 billion interna- 
tional passenger-miles. 

Other si^s are seen in industrs' ex- 

World Airways has increased flight fre- 
quencies in summer schedules by 52%. 
and Trans World Airlines has increased 
system capacity in available scat-miles 
by 13%. Both ate counting on a "mass 
migration of Americans to Europe,” a 
official savs. Both are heavily 
booked for the season. 

New equipment will increase ca- 
pacity. T\V.A will complete delivery on 
an order of 20 Siipct-G Constellations 
by midsummer. Both Eastern .Air 
Lines and Pan American will add 


DC-7Bs to their fleets this year, Ameri- 
can .Airlines isn't getting any new air- 
planes in 1955, but has converted 
DC-6s to increase aircoach capacity 
20% this siimraer- 

Pan .American, Eastern and National 
Airlines have a leasing plan for building 
their fleets during peak traffic seasons. 
Pan American loans two airplanes to 
Eastern and two to National during 
their heavy winter season. In return, 
PAA gets two airplanes from each of 
them during its summer peak. 

The aircraft going into service this 
scar will be used largely in first class 
service. 

It isn’t yet clear how much present 
first class equipment will he released for 
conversion to aircoach. but the bulk of 
them ate going to airlines which are 
aircoach promoters. Conversion is tela- 
tivelv quick and easy, so it is difficult 
to spot figures very far in advance. 

Spending Mood 

The domestic trunklines arc now 
operating about 34% of their total serv- 
ices in aircoach, and the share is ex- 
pected to approach 38% by the end of 
the year. 

International services are about 53% 
aircoach at present, and will pmb- 
bIjIv go to 60% by year end. 

Sales promotion programs are ex- 
pected to be very effective in the gen- 
eral atmosphere of good times the na- 
tion is enjoying. Prominent among 


them is the variety of installment buy- 
ing plans for ticket purchases. Pan 
American alone expects to bring in 
about 810 million in new business this 
rear with its plan, and other carriers are 
equally optimistic. 

'llie reasons for all this enthusiasm 
and dll the gains made thus far haven't 
been developed dearly, mostly because 
the experts are still somewhat awed by 
it all. 

But the most popular guess, and 
undoubtedly the closest to the truth, is 
that business is good. The economy is 
in remarkably good health and the air- 
line industry is booming along with it. 

The national boom is taking place on 
both production and consumer fronts, 
and this is the kev to the success of 
airlines. 

Present production is extraordinarily 
higli in many items, especially autos 
and housing, but reports indicate that 
sales are keeping up with production. 
People have the money and, perhaps 
more important, are in the mood to 

Fears that existed in govomment 
circles a month ago that there might be 
a slump toward the end of tire vear 
base disiippeared. Tlie .Administration 
now has the feeling that the economv is 
bound for a substantial period of growth 
that won’t be tied to an iiiflational 

Load Factor Up 

This correlation between the economy 
and the airline industrs' is a symptom 
of increased maturity. During the post- 
war years, the rate of gro'vth of the 


Domestic Trunkline Traffic 

(1946 = 100) 
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inelust:)’ consistently exceeded that of 
tlie gross national product, tlic stand- 
ard measure of the economy’s yearly 
accomplishment. But factors which 
contributed to this-safety, reliability, 
comfort— have become relatively less 
important in the growth curve as prog- 
ress brings them up to modem stand- 
ards. 

As the public comes more and more 
to regard air travel as just another form 
of transportation, their ability to pay 
for it becomes a more vital factor tnan 
their feelings about safety or reliability. 
■The key to the airline profit situation 
iics in load factors, and they arc one of 
the encouraging factors in the boom. 
There has been a steady downward 
trend in load factors since 1952. Now. 
the trend is up. Since late fall load 
factors have averaged nearly two points 
above last year (see box). 

TTie airlines are selling a very perish- 
able commodity. If a seat isn't sold on 
a flight, it disappears as a salable item. 
Since costs remain fairly rigid whether 
flights are operated full or empty, the 
percentage or seats sold, the load factor. 
15 highly important. Once the factor 
reaches a breakeven point, nhich I’aries 
among carriers, revenues show up with 
a high percentage of profit. 

Last year, airlines were conccmcd 
over narrowed profit margins. \\Tiile 
revenues rose, profits didn’t, and a need 
for fare increases was discussed. 

Charter Review 

Since traffic growth has been rela- 
tively constant over the years, the cause 
of fluctuating load factors has, to a large 
extent, been variations in total capacity. 
During 1954. the domestic airlines made 
considerable additions to their fleets. 
Tliis increased capacity beyond increases 
in traffic, with a logical decline in load 
factor. The outstanding fact of the 


Domestic Trunkline 

Load 


Factors 



1953 

1954 

1955 



59.89? 

61.6% 

Feb. .. 

.... 64-3 

58.7 

60.6 

Match . 

.... 66.3 

59,2 



.... 68.9 

62,6 


Mav . . 

.... 65.8 

61.5 



.... 71.0 




.... 65.6 

66.1 


Aug. . . 


70.9 


Sept. .. 




Oct .. 




Nov. . 

.... 58.1 

61.0 


Dee. . . 

.... 59.4 

61.6 



current upward trend is that traffic has 
taken up the slack in availability so 
guicklv. Equipment bought to provide 
for future traffic is, to a certain extent, 
now inadequate to handle present needs. 

Airline confidence in greater future 
traffic gains is shown bv the huge back- 
logs of orders from both U. S. and for- 
eign carriers held by equipment manu- 
facturers. Tliis month. United increased 
to 58 its order for DC-6B and DC-7 
aircraft for 1956-57 delivery, American. 
Pan American, TW'.A and others also 
have substantial orders. 

A recent move taken by the Civil 
Aeronautics Board gives another indica- 
tor of the situation in international 
travel. 1'he Board is going to review its 
trans-Atlantic passenger charter policy 
to sec if it needs chan|in|. Under the 
current policy. Atlantic charters are sup- 
posed to be operated bv the certificated 
carriers whcncser possible. 

On the basi.s of recent reports, the 
Board has recognized that while regular 
business has expanded considerably, 
charter applications has’C also increased. 


Die certificated carriers have concen- 
trated on developing single fare traffic 
and currently liavc neither the equip- 
ment nor the inclination to divert their 
energies to charter sers'ice. 

Meanwhile, exemption applications 
from irregular carriers have inaeased to 
take U|J the slack left by the interna- 
tional flag carriers. 

The CAB will hear arguments this 
week from interested parties and will 
decide wlicther a change is required. 

CAB Proposes 1955 
Airworthiness Agenda 

CixtI Aeronautics Board is circulating 
for industry comment a proposed 
agenda for the annual Airworthiness 
Resiew Meeting scheduled for carly 
September. 

“lire proposed agenda consists of 20 
major items, all suggested changes in 
the Civil .Air Regulations. 

CAB'S Bureau of Safety Regulation 
requests industry comment on the pro- 
posed agenda be submitted by July 1. 
Tlie comments will sers’C as a basis for 
preparation of a final agenda which 
BSR will release Aug- 1. Tlie final 
agenda may he reduced in size but no 
new items will be added- 

Tlie proposed agenda is made up cn- 
tirelv of proposed changes in the air- 
worthiness regulations submitted by 
Civil Aeronautics Administration, Air- 
craft Industries Assn., Air Line Pilots 
Assn., and the BSR. 

Thev include changes in structural 
requirements, control surfaces and ss’S- 
tems design, powcrplant installations 
and instrument requirements, airspeed 
indicator markings, position light re- 
quirements. fatigue strength require- 
ments, gust load requirements, scats, 
berths and .safeh- belts, and flight in- 
strument panel arrangement. 



Turboprop YC-12TF S^arfs First Takeoff 


First turboprop-powered YC-121F built by Lockheed Arreraft 
Corp. starts to roll down tbc runway at Burbank no its maiden 
flight- The new Air Force transport now is going through initial 
test flights at Lockheed's Burbank and Palmdale facilities. After 


the builder’s trial program is completed, the YC-121F will be 
flown to Edwards AFB for further tests and crew training. 
Powered by four Pratt & Whitney T34s, the military version of 
Lockheed’s Super Connie will be a passenger-cargo-hospital plane. 
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Johns-Manville Goetze Gaskets 


maintain a tight seal in pneumatic duct system 


'This critical sealing problem was solved for 
Boeing with a special gasket, designed and en- 
gineered by J-M Goetze Gasket technicians. 

Problems like this are typical of today's mod- 
ern aircraft. Temperatures are higher! Pressures 
are greater! Flanges are lighter! Every day, Goetze 
technicians are proving Goetze metal gaskets’ 
ability to meet these exciting demands. Every day 
more designers are turning to Johns-Manville for 
help in their sealing problems. 

For more than 60 years, Goeue has pioneered 


the development of metal gaskets. Today, thou- 
sands of precision-made styles and sizes are avail- 
able. Goetze Gasket experts will be glad lo help 
you select the one that best meets your needs. Or 
they will custom-design something new, tailor- 
made to your specific requirements. 

Write today for further information on Johns- 
Manville Goetze Gaskets and other J-M products 
for aviation. Ask for Brochure AV-lA. Address 
Johns-Manville, Box 60, New York 16, N. Y. 
In Canada, Port Credit, Ontario. 


THERE’S A J-M SASKET FOR EVERY SEALING PROBLEM 



II Johns-Manville 
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EAL, Braniff Get Interchange 
In Settlement of Balboa Case 


President Eisenhower and the Civil 
Aeronautics Board last week ruled in 
the Balboa ease that Eastern Air Lines 
and Btaiiiff Airways should operate in- 
terchange service between New York 
and South America in order to protect 
competition among carriers serving 
Latin America. 

The case was finally settled after 
tears of processing and deliberation in 
wliich it was shuttled back and forth 
between the CAB and the While 
House, reopened, decided twice and 
now, finally, approved. In the process, 
attempts were made to effect a merger 
between Pan American-Grace Airways 
and Braniff Airways, but they failed. 

Provisions 

I'lic decision approved by the Presi- 
dent in Augusta. Ga., last week is prac- 
tically the same one which first went 
to the White House in June 1952. 

It provides for: 

• An interchange between Eastern and 
Braniff between New York and Balboa. 
C. Z-, via Miami and beyond to Soutli 
America. 

• Approval of the through-flight agree- 
ment between Panagra and Pan Ameri- 
can World Airways providing the two 
carriers reach an agtccinont (or a New 
York-Balboa interchange with National 

• Proposals for interchanges between 
Eastern, Pan American and Panagra 
be denied. 

Tlie basic question insolved in the 
case was which combinations of car- 
riers should be approved for interchange 
service between the northcastciii 
United States and Balboa, and thus 
western South America where Panagra 
and Braniff compete. A number of 
plans were presented involving Na- 
tional and Eastern between Nesv York 
and Miami, and Pan American, Panagra 
and Braniff beyond Miami to the South. 

Latin Anrerica is the largest overseas 
market for American flag carriers. Im- 
provement of service between the 
Northeast, a primary traffic originator, 
and the South is regarded as important. 
From the point of view of immediate 
service benefits to the public, the Board 
grants that the Eastern-Pan Americatv 
plan is best. 

CAB Reasoning 

'Ihe determining factor in the de- 
cision favoring Braniff and Eastern was 
the need for strong competition on 
southern routes. Both Braniff and Na- 
tional are small in comparison with 


tlieir conipctitars— Eastern and Pan- 
agra-Pan American, 

"It is clear," said the Board, "that 
the Eastern-Pan Americ-an-Panagra com- 
bination would have an overwhelming 
competitive advantage over other Amer- 
ican flag service both in South America 
and in the United States. This ad- 
vantage flows from a variety of factors 
including the vast disaepancies, in the 
combine's favor, in the size of the 
competing carriers, tlieir entrenched 
position in the market, and the much 
larger sales organization and budgets 
available for promotion of tlieir service.” 
Tlic Board pointed out that one of 
the reasons for certificating Braniff to 
Soutli America was to provide com- 
petition for the Pan American system. 
It was found necessary to give Braniff 
access to the big New York market in 
order to promote more vigorous com- 
petition on the southern routes. 

The proposed combinations give 


A new common system concept for 
short range air navigation has been laid 
down by the Air Coordinating Com- 

The concept calls for a civil-military 
non-tactical system (VOR/DME). as 
well as basic tactical system (Tacan), 
with ultimate adoption of Tacan for 
use in the eventual common system. 
Under this program. ACC estimates, 
VOR will be continued until 1965 and 
that DME will be continued until 
1960. 

The ACC decision follows the origi- 
nal decision made by Air Navigation 
and Development Board except that 
it agrees to seek retention of DME 
until 1960. ANDB recommended end- 
ing DMF. this year. 

The ACC ruling canics out the' 
agreement reached between Depart- 


Btaniff tlic strongest possible partner 
on the New York-Miami segment and 
would ^ve National the strongest part- 

► Panagra Suit— In order to put an in- 
terchange into effect, it was necessary 
to extend Braniff from Havana to 
hliami witli the restriction that Miami 
can be used only on through-plan? 
flights in an interchange. 

The record in the case is held open 
for 60 days to give the carriers timt 
to submit interchange plans. Tlie Pan 
American-Panagra througli-flight agree- 
ment approval is tied to a successful 
plan with National- The Board noted 
that Panagra is involved in an antitrust 
suit with the Justice Department in 
which the decision could have an effect 
im approval of the agreement. Thus 
appro'-al will be granted until 1960 or 
until 90 days after a final order in the 
antitrust case. 

Eastern and Pan American have pro- 
posed i-arious interchange services be- 
tween New York and the Caribbean 
area. The Board doesn’t appro\-e these, 
but says it would look with favor on 
jnv similar projects National and Pan 
American might wish to undertake. 


ment of Defense and Department of 
Commerce and reported exclusively in 
•Aviation Wuek (Apr. 11. p- 12), 

'I'hc unknown factor in earning out 
this .^CC program is Congress. Con- 
gress will have the last word on whether 
it will support any further implementa- 
tion of DME through its fund appro- 
priating powers. The .\NDB had pro- 
posed limiting use of civil DME 
facilities to experimental purposes with 
no guarantee of continued DNfE service 
beyond June 30, 1955. ACC has pro- 
posed another five vears of DME sub- 
ject to congressional appropriations. 

To ptcx'cnt future disputes. ACC 
said that mandatory consultation will 
be required. 

The -ACC report states: "The agen- 
cies of Ihe government responsible for 
the implementation or operation of anv 


Transport Report Favors Railroads 

The long discussed and disputed report of the Cabinet Committee on Transpor- 
hition ivas handed to the President last week in a form much altered from earlier 
reported s-ersions. 

The report has little applicah'on to aviation. It is concerned lor the most part 
with freight and is generally conceded to be lavorable to the railroads. The whole 
philosophy involved is that transportation regulation is based on a monopolv situah'oo 
which no longer exists. The committee recommends that regulation, especially ol the 

In order to become really effective, the report will require implementing legislation. 
There is practically no chance ol getting anything thrmigh Congress this late in the 
session, and passage next year may be diUcuIf. The trucking industry doesn’t like 
the report, and it is a powerhti political lotce. 


ACC Adopts Tacan Compromise 
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For USAF cadet-pUota, a sale, confident step into jets 


Cessna T-37. . . Designed for Jet Training 

This small, easy-to-handle jet is designed to 
make the transition from prop driven to 
turbojet airplanes easy and safe. 

Training Air Force cadet-pilots today calls 
for a light, maneuverable aircraft that per- 
mits an earlier transition into jet flying. The 
Air Force gave the responsibility for develop- 
ing such an airplane to CESSNA. 

A low landing speed has been designed into 


the T-37 which also flies at high speeds when 
needed. Another feature is side-by-side seat- 
ing which affords better teaching facilities. 
All of these developments add up to economy 

As the Air Force plana its training program 
for the jet age, we here at CESSN.A are proud 
and privileged to be a member of the team. 


CESSNA AIRCRAFT COMPANY 



Be an Aviation Cadet. 

Inquire today about the future 
your Air Force offers from your 
Air Force Recruiting Office. 


WICHITA, KANSAS 



engineers 


Here’s your opportunity to work in an organ- 
ization where your own ideas can be put into 
working re^ity. All American Engineering's 
progressive management has provided an id^ 
environment where engineers work individually 
and in groups . . . constantly searching for solu- 
tions to the stimulating problems facing the 
aviation industry today! 

If the opportunity of working for a small, 
sound, viti company — with plenty of room for 
creative engineering — sounds like what you've 
been searching for, investigate an ALL 
AMERICAN career today! 


[ 


laero €mi/ 


] 

mechoniial I 


put your ideas to work 

All American 

ENGINEERING C OMPANY 



All American Engineering Company offers an 
unusually flexible design and engineering service 
to the aviation industry and the military. Among 
the many important developments of this 
dynamic organization are the famous hydro-ski, 
tow-target and air-sea rescue winches, in-flight 
refueling systems, ejection seat trainers, experi- 
mental impellers, portable mooring mast for 
airships, many types of arresting gear, catapult 


devices, air pick-up equipment and the solutions 
to various problems of energy absorption. 

The unique and important talent of All 
American's enc'neers to research and design 
right to the vital issues of each problem means 
a minimum of lost time and wasted activity. 
This, of course, results in' maximum satisfac- 
tion and savings to the company’s numerous 
clients in both industry and government. 


THIS IS ALL AMERICAN 



Ih. All American light 
weight Model 63 winch it 


Th!> laberolorrottholeol 
of the tower is used to test ^ 



irtg. loods op to 30,000 lbs. ond electricpl dti.ei. 
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Airlines File Salaries, Bonuses 
Paid to Executives During 1954 


pliase or phases of the present or future 
common system ptogram will consult 
with other interested agencies througli 
ACC in the discharge of these responsi- 
bilities. Any implementation of DMK 
will be carried out only in proper 
priority reiationship to the other needed 
improsements in the system.” 

ACC sets out four major steps for 
the implementation and dcvciopment 
of short distance air niis'igation system. 

• Interim military tactical program. 
The military is ordered to proceed with 
implementing the minimum amount of 
Facan necessary to meet military tacti- 
cal requirements. Such installations arc 
prohibited, howeser. from interfering 
with the transponder beacons or DME. 

• Common system development pro- 

a ra. ANDB is directed to plan ,ind 
ow the completed development of 
Tacan for possible common system use. 
,\CC expects to be kept closelv advised 
in order that it can consider the prob- 
lem of adoption of Tacan as the com- 
mon system clement as soon as tech- 
nical ptogress warrants, 

• Common system program. CAA is to 
continue with the present VOR/DME 
system until some succeeding common 
system has been adopted and installed. 
It was noted that during the transition 
|)criod, when a succeeding common sva- 
tem is being instaiied. priorities in fre- 
quencies or other areas of conflict are 
to be gh'en to the succeeding ss-stem. 

• Iiitcmationai planning, .^CC proposes 
that the members of International Civil 
.Aviation Organization that thev con- 
sider substituting Tacan for VOR/ 
DME once Tacan has been made the 
final choice. 

TWA Orders 24 
Super Connie 1649s 

Howard Hughes has ordered 24 of 
Lockheed .\ircraft Corp.’s piston-engine 
1649 Super Constellations for rtans 
\\'orld Airlines- Cost of the new fleet 
will total S70 million. First deliveries 
are scheduled for early 1957. 

Hughes was interested in Lockheed's 
turboprop-powered Super Connie pro- 
posal but believed engine development 
was not far enough along to warrant a 
contract. He also looked over Boeing 
.Airplane Co.’s 707 jet transport. 

Powered by 3,400-hp. Wright Turbo 
Compound R3350-EA2s (AW Apr. 4, 
p. 15). the 1649s will have a range of 
more than 6.500 miles. Cruising speed 
will exceed 350 mph. 

Wings will be pttenied after Lock- 
heed’s turboprop C-130 cargo transport 
and will have the same airfoil- They 
will be 27 fcc4 longer and 200 square 
feet greater in area than previous Con- 
stellations, allowing engines to be 
placed farther from the cabin. 

Takeoff weight is 156,000 lb. 


Scheduled airline payments to offi- 
cers and directors for salaries, bonuses 
and other compensation during 1954 
have been reported to the Civil .Aero- 
nautics Board as follows: 
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CAB ORDERS 


(April 7 to Apnl 1}) 
GRANTED: 

Oakbni Calif., Chamber of Commeice 
leave to intervene in the Ait Freight Re- 
neu al Case. 

.APPROVED: 

Control and intcilocking relationships in- 
volving Lifschnltz Ait Fteighl, Lifschultr 
Fast Fieight. Lifschultz Terminal Co.. Sid- 
ney B. Lifschultr, Ida LIfschultz, Bcmice 
Blown. Rose Grossman, Nora Betgman and 
the estate of S. E. UfKhultt, «itli certain 

Interlocking rebtionships between John 
S. Graham and Slick .Airwavs. Graham is 
a director of Slick and of Simmonds Aero- 

Certaiu resolutions between various car- 
riers adopted by the International Air Trans- 

class and mixed-efass aircraft. 

ORDERED: 

Application of the City of Staunton, Va., 


be consolidated with the proceeding involv- 
ing extension of a Piedmont Aviation route 
to Washington, D. C. 

Extension of the effective date of the 
final order in the West Coasl-Hawaii Case 
to May 25. 1955 to allow time for recon- 
sideration. 

Extension of the effective date of the 
final order in the Trans-Pacific Certificate 
Renewal Case to May 25, 1935 to allow 
time for reconsideration. 

DISMISSED: 

tcrision of a temporary exenipticin, by re- 

.Application of Countv Court of A^’ood 
County, W. Va., City of Marietta, Ohio 
and the Marietta Chamber of Commerce 
for extension of certain Piedmont -Aviation 
services, since the extension has been ac- 
complished in another proceeding. 

Appeals Court Studies 
Pilot Immunity Case 

Question of Fiftli .Amendment inv 
munitv granted to witnesses by the 
Civil Aeronautics Act has mn\’cd to- 
ward decision, with presentation of ar- 
guments to the U, S. Court of Appeals 
by parties to the dispute. 

The dispute arose when the Civil 
.Aeronautics Board turned down a Civil 
Aeronautics Administration request 
for suspension of the licenses of hvo 
United .Air Line pilots. Tire pilots 
were involved in the collision of U.AL 
and -American Airlines Convairs near 
Chicago in August 1953. 

During the accident investigation, 
thev were granted immunity specified 
in tire Civil Aeronautics .Act. ‘The C.A.A 
subsequently asked the CAB to sus- 
pend the pilot’s licenses. 

► CAB Views— The Board turned the 
request down on the grounds that the 
CA.A was trying to punish the pilots 
and tliev are protected from such action 
under the act. CAA asked the appeals 
court to review CAB’s action. 

CAB argues that Civil Aeronautics 
.Administrator has no business challeng- 
ing findings of Board, since he is a 
prosecutor and his duties in suspension 
and revocation proceedings are over 
when he has presented his case, 

► Piiblic. Responsibility— The Board 
also holds that the action asked by the 
CAA would be punishment rather than 
remedy and such action is barred by tlic 
immunity granted in the investigation. 

The CAA argues that the .Adminis- 
trator does have the necessary status 
to pursue the matter. This status, says 
CAA, flows from the actions of govern- 
ment reorganization measures and 
from broad safety regulatory duties. 

On immunity, the CAA says the 
action it wants to hike is aimed at 
protecting the public and is remedial 
and therefore not affected by the im- 
munity guarantee. 
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Nno Solar 
spiiming 


technique 


cuts costs! 


company b>- t 
Co., this remarkable new production tool 
easily stjueezcs cold allot' steels into luird- 
to-form shapes. Eve:i better news is this; the 
Hydrnspiii can cut production costs in half 
on many aircraft and industrial components! 

Semi-automatic in opersition, the 
Hyrdospin takes a blank metal disc and 
applies the pressure of heavy-duty rollers. 
As the rollers advance, the materi.il is 
smoothly forced onto a rotating maiidrel- 
Diffieult contours in cones and evlinders are 
easih- obtainctl with the Hv-elnispin. P.irts 
containing elements of varying thickiie.ss. 
such as walls, flanges and support areas, can 
be made in a single operation. Both material 


. -And evei'v Solar ci 
lother "plus"— the iiitegriiy 
factoT inherent in all of Solar's svork- Why 
not find out mote, today, about the Solar 
skills that can help your business? 


SOLAR 
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“The World’s Most Promising 
Technological Revolution” 


The Electronics industry is truly ‘‘the world’s 
most promising technological revolution.” 

Even though it grew phenomenally during 
World War II, Electronics really came into its 
own following the war. By 1948, it had become a 
$3,000,000,000 business, and was rapidly becom- 
ing a major industry. 

Today, Electronics is a $9,000,000,000 industry 
—-counting television, radio, military electronics, 
commercial electronics, broadcasting, and related 
areas. There isevery indication that by 1960 it will 
be a $J$ billion dollar industry and $20 billion 
by 1964. And it will keep right on climbing. 


The Armed Services, by fat the largest cus- 
tomers of electronic products, spent an estimated 
$145,000,000 in 1948 for electronic equipment for 
communications, navigation, gunnery systems, 
etc. Today, government electronic purchases 
amount to $2,300,000,000 (or 6.3 per cent) of iu 
total defense expenditures. Within the decade, this 


The potential v 


it of total government 
e increas- 
Rated that government 
1 amount to over 


commercial and in- 
lented, especially 
heart of data proc- 
Sales of electronic 


in the field of compui 
easing, and “automi 
equipment to comme 

to $1,000,000,000 in 1954, and the surfac 
barely scratched. This figure will more 
double within the next ten years, for this a 
electronics has a future limited only by 
imagination. 

The future of Electronics has no ho 
Many of the nearly 2,000 scientists and eng 
throughout Sylvania are working on Electr 
constantly finding new and belter ways t 
Electronics to work. They are keeping an i 
the future — assuring consicmi progress in the 
ahead . . . “the world’s most promising 
nological revolution.” 


(Engineers: Sylvania has many opportunities in a wide range of defense 
projects. If you are not now engaged in defense work, you are invited 
to contact David W. Currier, Supervisor of Professional Placement, 
Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. y.) 

^ SYLVANIA ^ 
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EDITORIAL 


A Good Start 

During the last veai the Civil Aeronautics Board 
reached a low ebb in its history-. Its quasi-iudicial posi- 
tion. bi-partisan role and legal authority were only dimly 
understood by the White House. Its authority was 
undermined by the Commerce Department and its own 
leadership pres ided no positive course to offset an aimless 
drift. 

Under its new chairman, Ross Rizles-, a former Okla- 
homa congressman and Post Office Department solicitor 
who was drafted by the Republican National Committee 
to take this important post, there are signs that a reversal 
of form is in progress. Rizlcy has restored the bi- 
partisan aura of the Board by abolishing majority party 
pre-decision caucuses that led to standard 3- to -2. strictly 
political decisions. He also approved the appointment 
of Democrat foseph Adams as vice chairman, a move 
that restored another Board bi-partisan tradition. Adams, 
who is both a jet and helicopter pilot, is the only Board 
member with practical aviation experience and should 
provide wise counsel in this post- 

Rizlev has also spent time expounding the Board’s posi- 
tion and authoritv’ to the White House staff, He is 
detennined that the Board should regain its quasi- 
judicial status and not be kicked around as a political 
football- We doubt if there will be an\- more fiascos like 
the Pacific Route Case during Mr. Rizley's chaimianship. 
In addition, he is making a start on finding methods to 
speed the Board's interminably slow processes and clean 
up the backlog of cases that is a heavy millstoue on 
economic progress of civil aviation. 

,^nv CAB chairman is bound to travel a rocky road 
with plenty of possible pitfalls. Mr. Rizlcv would be 
hardlv human if he avoided anv mistakes. But he has 
pulled the Board out of its doldrums and is off to a 
good start. 


Is A^■ialion Necessary? 

Tire fact that aircraft manufacturing has surpassed the 
automobile industrv in employment, pavrolls and gross 
value of product during 1954 has stirred a sour note from 
the Detroit News in the motor capital. "It is disconcert- 
ing,’’ the News says, "to have the auto industry thus 
displaced as the country's premier employer." The 
News also notes that the aircraft industrv "could be 
wholly erased without any lasting harm to the economv," 
hut that "loss of the auto indushv, if that were con- 
ceivable, would be an historic catastrophe.’’ 

We certainly agree with the News that the auto indus- 
try occupies a vital role in the U. S. economy but fail to 


understand its provincial view that aviation is not vital 
to this countrv’s present prosperity and future growth. 
We recommend that the Detroit News editorial writers 
do some investigating before they leap to the silly con- 
clusion that this country can get along without any 
aviation. 

'I’hey might ask hundreds of U. S. citizens rescued 
from floods, shipwTecks and enemy action by helicopters 
if aviation is necessary, ’They might ask millions who use 
air mail, air express and air freight. They might ask 
thousands of corporations, including General Motors 
Corp. and executives who own or use aircraft for business 
purposes. And they might ask the 33 million passengers 
who rode U. S. airlines last year if erasing aviation would 
make anv difference. 

Finally, they might take a long look at airpower in 
the Air Force. Army, Navy and Marines and ask if we 
would have anv economy or. in fact, any country at all 
without the aircraft industry and its products. 


UAC's Statesmanship 

Another example of statesmanlike approach by an 
aircraft corporation management to a problem involving 
the .survival of the free world can be found in an adver- 
ti.sing program plugging NATO in European newspapers. 

I’his progninr is sponsored by United Aircraft Corp. 
It germinated during a recent visit of UAC President 
11. M. Ilonier to Europe where he attended a briefing 
by General .\lfred M- Gruenther, SHAPE commander, 
at which the point was made that recent research had 
revealed that between 75 and 80% of the people in the 
1 3 NATO countries didn't even know what tlie initials 
signified. Obviously these people had not the faintest 
idea of what NATO is trying to do for them in protec- 
tion against the menace of communist military aggression. 
•\t this same briefing. General Gruenther made the point 
that while American industry had been extraordinarily 
successful in telling its product story to world-wide con- 
sumers it seemed a pity that this same technique could 
not be applied effectively at a political level. 

Homer took np the challenge and set his staff to 
work producing a six-page series of ads that are running 
in 25 newspapers in 17 key cities of the 13 NATO 
countries explaining the purpose, organization and 
problems of NATO. This scries has been approved by 
SFIAPE headquarters in Paris. 

Tire United Aircraft Corp. NATO ad series is another 
fine example of how the maturing management of the 
aircraft industry is using its growing financial resources 
in the best public interest. 

—Robert Holz 
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BE.NDix Products Division has long specialized 
in Fl'KL .METERING, EN’GI.VE CONTROL SYSTEMS and 
LANDING GEAR. 

SERVLN'G ALMOST ALL American airframe and en- 
gine manufacturers, Bendix can bring much of 
the COMBINED KNOW-HOW OF THE INDUSTRY tO the 
benefit of any one project. 





U.S. Navy's new XP6M-1 attack seaplane is powered by four Allison J-71 turbojet engines. 


New MARTIN SeaMaster... 
The Ocean is its Aircraft Carrier! 

There she is — the world’s first multi-jet attack seaplane. 

The big Martin SeaMaster cruises at 40,000 feet; it whooshes 
along at a tidy 600 mph. At rest, it can ride out high waves and 
marginal sea conditions. 

The SeaMaster was designed for the Navy’s new Seaplane 
Striking Force. The ocean is its carrier — mobile support ships 
are its home base. This nomadic concept gives the Navy new 
flexibility in deploying forces to protect the United States against 
surprise attack. It’s a dramatic new advance. 

When aviation makes these advances, Reynolds Aluminum 
advances with it, because Reynolds goes beyond supplying material. 

Reynolds technical services make a continuing contribution 
to customer’s design and engineering staffs — make Reynolds a 
part of the aircraft industry rather than just a supplier. 

Write the Reynolds Metals Company, P.O. Box 1800-TJ, Louis- 
ville, Kentucky. Ask for full information about how Reynolds 
can serve you. 




Reynolds technical handbooks and 
I6mm movies can contribute im- 
measurably to your training pro- 
gram and reference files. Write- 
on your business letterhead— for a 
complete index and details about 
this material, much of it available 
without cost. 


See "Mister Peepers", starring Wally Cox, Sundays on NBC-TV 

REYNOLDS ALUMINUM 

MODERN DESIGN HAS ALUMINUM IN MIND 


